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Plain Milling Machine. 





We present herewith an illustration of a 
plain milling machine made by the Lodge 
& Davis Machine Tool Co., Cincinnati, Ohio. 
As will be seen, the machine conforms in its 
general features to the standard knee form 
of machine, has its uprights tied together 
above the cone pulley, and has an overhang- 
ing arm for supporting the outer end of the 
mil! arbor. 

The table is provided with an oil 
channel running around it, and 
drainage tubes are provided at each 
end for running the oil into vessels, 
which can be hung upon hooks pro- 
vided for the purpose. 

All the traversing screws are pro- 
vided with micrometer graduations, 
and the rings are secured in place 
by knurled nuts, so they are very 
readily adjusted without the use of 
tools. 

There is a quick return motion 
for the table, this being at the right 
of the machine, and operated by a 
fixed crank. 

The automatic stop for the feed 
operates in either direction, and is 
placed in a T-slot, which also re- 
ceives the auxillary dog for hand- 
feeding. 

A new device is provided, which 
is adjusted by a slotted screw, and 
takes up all lost motion in the trav- 
ersing screws. 

The feed is reversible by tumbler 
gearing, and has a range of .008 
inch to .1 inch per revolution of 
spindle. The lower feed cone is 
mounted upon a swiveling yoke by 
means of which it can be adjusted 
to keep both feed belts at proper 
tension. A double-friction counter- 
shaft accompanies the machine. 

The feed of the table is 24 inches; 
movement of table in line with 
spindle, 7 inches; vertical move- 
ment of knee, 19 inches. 

ee ee. 

It seems that if the New York 
Central Railroad owns the earth 
around New York, it does not own 
the heavens, nor even the river. 
Consequently, when Mr. Chauncey 
Depew advises that the North River 
Bridge cannot have a landing in alies 
New York between Fifty ninth and 
Seventy-second streets, because the 
Central owns all the river front 
there, the reply of the bridge com- 
pany is, in effect, that they willcross — 
one hundred and fifty feet above 

i firma, which is, luckily, out of 
the great railroad’s jurisdiction. It 
is rather evident that the New York 
Central is not always to be ‘‘The 
only railroad that enters New York City.” 


———_ ms 


Vassengers on an electric car route have 
been horrified, so a daily paper says, by the 
sicht of a strong woman wielding the sledge 
for her husband in a little blacksmith shop. 
That was just what the wife of a man who 
was afterwards one of the great fron manu- 
fa turers of this country used to do before 
his more prosperous days, and she went 
barefoot in the summer, at that. 





Comparison of Different Formule for 
Dimensions of Parts of Steam En- 
gines.—I. 





By WILLIAM Kent, M. E. 





The writer has had occasion to study 
the formule for dimensioning of parts 
of steam engines given by different writers, 
especially those given by Rankine, Thurs- 
ton, Marks, Whitham and Seaton. For 
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and the long-stroke a length about equal to 
two diameters. 

The results of these tests of the different 
formul:e showed in many cases a wide di- 
vergence; thus, for thickness of cylinder of 
the 10-inch engine, they range from .33 to 
1.13 inches, and of the 50 inch engine from 
1.56 to 3 inches; for thickness of cylinder 
head of the same engines the range is from 
.380 to 1.15 inches, and from 1.50 to 2.75 
inches. 
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the purpose of making a comparison of 
the formule it was considered advisable 
to test them by applying them to several 
assumed cases covering a very wide range 
of sizes. Three diameters of cylinder 
were selected, viz.: 10, 30 and 50 inches, 
with indicated horse-powers, for about the 
most economical load, of 50, 450 and 1,250. A 
short-stroke and a long-stroke engine of 
each size were taken, the short-stroke hav- 
ing a length about equal to the diameter, 


The principal formule and the results of 
the study in condensed form are given below. 
Many formul which are not given below were 
rejected during the study, either as practi- 
cal duplications of other formule given in 
other forms, or because they gave results 
far outside of the range of probability. 

Cylinder—W hitham gives the following: 

Length of bore = stroke -+- breadth of 
piston ring —ito4inch. Length between 
heads = stroke + thickness of piston + 


sum of clearances at both ends. Thickness 
of piston = breadth of ring + thickness of 
flange on one side to carry the ring + thick- 
ness of follower plate. 


Inches. Inches. Inches. 

Thickness of flange or fol- 

lower ... # - ... 3g to% 34 
For cylinder of diameter... s to 10 36 

Clearance of Piston (Seaton)—The clear- 
ance allowed varies with the size of the en- 
gine from } to ¢ inch for roughness of cast- 
ings and ,'; to 4 inch for each working 
joint. Naval and other very fast 
running engines have a larger allow- 
ance. In a vertical direct-acting 
engine the parts which wear so as 
to bring the piston nearer the bot- 
tom are three, viz., the shaft 
journals, the crank-pin brasses, and 
piston rod gudgeon brasses, so that 
in a large engine we would allow at 
the top a clearance of 8 inch for the 
roughness of castings, and at the 
bottom an equal amount + # inch 
for wear of three working joints, 
or # inch in all, making a total 
cylinder clearance of 14 inches. 

Thickness of Cylinder (Thurston). 
For engines of the older types and 
under moderate steam pressures, 
some builders have for many years 
restricted the stress to about 2,550 
pounds on the square inch, and 

t=ap,d+h (1) 

is a common proportion; ¢, d and 
» being thickness, diameter, and a 
constant added quantity varying 
from 0 to 4 inch, all in inches; p, 
is the initial unbalanced steam 
pressure per square inch. In this 
expression ? is made larger for hor- 
izontal than for vertical cylinders, 
as, for example, in large engines 0.5 
in the one case and 0.2 in the other, 
the one requiring re-boring more 
than the other. The constant a 
is from 0.0004 to 0.0005; the first 
value for vertical cylinders, or short 
strokes; the second for horizontal 
engines, or for long strokes. 

Thickness of Cylinder and tts Con- 
nections for Marine Engines —Seaton 
gives the following rules, Marine 
Engineering, p. 186: 

d = the diameter of the cyl- 
inder in inches. 

p = load on the safety valves in 
pounds per square inch. 

Jf, a constant multiplier = thick- 
ness of barrel + .25 inch. 

Thickness of metal of cylinder 
barrel or liner, not to be less than 
p X d + 8,000 when of cast- 
iron.* (2) 

Thickness of cylinder barrel 


60 to 100 


— PX4 14 0 6 inch. 8 
5000 7 7° @) 
Thickness of liner = 1.1 x f. (4) 


Thickness of liner when of steel p K d + 
6,000 +- 0.5. 

Thickness of liner metal of steam ports 
= is x 7. 

Thickness of 
sides = 0 65 X ff. 

Thickness of liner metal of valve-box 
covers =0.7 « /. 


liner metal of valve-box 


*When made of exceedingly good material, at 
least twice melted, the thickness may be 0.8 of 
that given by the above rules 
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Thickness of liner metal of cylinder bot- 
tom = 1.1 x /, if single; thickness. 

Thickness of liner metal of cylinder bot- 
tom = 0.65 x f, if double thickness. 

Thickness of liner metal of cylinder cov- 
ers = 1.0  f, if single thickness. 

Thickness of liner metal of cylinder cov- 
ers = 0.6 x f, if double thickness. 

Thickness of liner cylinder flange covers 
= be Or, 

Thickness of liner cylinder cover flange = 
13 Xf. 

Thickness of liner 
flange = 1.0 x f,. 

Thickness of liner cylinder door flange = 
0.9 x f. 

Thickness of liner cylinder face over ports 
=12x/f. 

Thickness of liner cylinder face over ports 
= 1.0 x f, when there is a false face. 

Thickness of liner cylinder false face = 
0.8 x f, when cast-iron. 

Thickness of liner cylinder false face ports 
= 0.6 < /, when steel or bronze. 

Whitham gives the following from differ- 
ent authorities: 


t= 0 0001dp+ 0.15 4/ d. (5) 


cylinder valve-box 


Van Buren : 


t=003 »/ dp. (6) 

Tredgold, ¢ = (d+ 25) P (7) 
1,900 

Weisbach, ¢ = 0.8 + 0.00088 p d. (8) 

Seaton, ¢ = 0.5-+ 0.0004 p d. (9) 


(t= 0 0004pd+4(vertical) (10) 
4 t= 0.0005p d+ 4(horizont’l) (11) 
Whitham recommends (6) where provision 
is made for the re-boring, and where ample 
strength and rigidity are secured, for hori- 
’ zontal or vertical cylinders of large or small 
diameter; (9) for large cylinders using steam 
under 100 pounds gauge pressure, and 


t= 0003d / p for small cylinders. (12) 
Marks gives ¢ = 0.00028 p d. (18) 
This is a smaller value than is given by 

the other formule quoted; but Marks says 

that it is not advisable to make a steam cyl- 
inder less than 0.75 inch thick under any 
circumstances. 

The following table gives the calculated 
thickness of cylinders of engines of 10, 30 
and 50 inches diameter, assuming p the max- 
imum unbalanced pressure on the piston = 
100 pounds per square inch. As the same 
engines will be used for calculation of other 
dimensions, other particulars concerning 
them are here given for reference: 


Haswell, 
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disks with intermediate radiating, connect- 
ing ribs or webs, that section which is safe 
against shearing is probably ample. A 
shearing stress equal to that taken as safe in 
tension, in computing thickness of cylinder, 
is allowable. 

An examination of the designs of ex- 
perienced builders, by Professor Thurston, 
gave, 
dp 
$,UUU 

d being the diameter of that circle in 
which the thickness is taken. 

Another formula given by Thurston is, 

t == .005 d / Py + 0.25 (2) 

Marks’, ‘‘ Proportions of the Steam En- 
gine,” p. 19, quoting from Weisbach, gives, 
t= 0003d ,/p (3). He also saysa good, 
practical rule for pressures under 100 
pounds per square inch, is to make the 
thickness of the cylinder heads 1} times that 
of the walls, and applying this factor to his 
formula for thickness of walls, or .00028 
p d, we have, t = .00035 p d (4). 

Whitham, ‘‘ Steam Engine Design,” p. 26, 
t= PA+50 vhich 

2,000 
is equal to .0005 pd-+-.25inch (5) Seaton’s 
formula for cylinder bottoms, quoted above, 
is¢ = 1.1 f, in which f = .0002 p d + .85 
inch, or ¢ = .00022 pd +-.93. (6). Apply- 
ing the above formula to the engines of 10, 
30 and 50 inches diameter, with maximum 
unbalanced steam pressure of 100 pounds 


per square inch, we have, 
Cylinder diameter, inches = 10 30 50 


+ inch. (1) 


quotes from Seaton, 





(1) ¢= .00033 d p + .25 = 658 1.25 1.82 
(2) t 005 d Vp t+ .2 = Ja 1 75 2.75 
(3) ¢= 008d Vp = .30 9 = 1.50 
4) ¢ = .00035 d p = 35 1.05 1.75 
(5) ¢ = .0005 dp + 25 mm 378 1.75 2.75 
(6) ¢ = .00022 d p + ..98 = 115 1,59 2.03 

AVOrase Of 6 .kc06s cc ccs 1 38 2.10 


The average is expressed by the formula, 
t = .00036 d p + .81 inch. If we assume 
that the cylinder head may be broken by 
direct shearing out of a circle whose diam- 
eter is that of the bore of the cylinder, be- 
ing prevented from breaking at the bolt 
circle by the increased thickness of the 
flange, then if S = shearing strength of the 
metal, and / the factor of safety, St 7d 
SP Tt § be 
48 


A 


=fpd' 7° whence ¢ = 


taken at 15,000 pounds per square inch, and 
== 20, this gives ¢ = .00033 d p, which 
would give for the three cylinders 10, 30 


THICKNESS OF CYLINDERS. 


Engine No. 1 


Indicated horse-power 


i. BH. P.| 
Piem, OF CFL. M....60> ee 


d. ae 10 


SRE, OE ns 200 escsees sate Sie 1 

Revs. per min.. ..... iveksasveawete| ee 

Piston speed, ft. per min.....-....8 - 500 
Area of piston, sq. in.......+++. YS UN ere 78.54 
Mean effective pressure.....M.E.P. .... 42 
Max. total unbalanced pressure..P 7854 
Max, total per sq. in... ‘ veh 100. 


THICKNESS OF CYLINDER 
BY FORMULA. 


(1) .0004 p d +- 05, short stroke..... 90 


(1) .0005 p @ +- 0.5, long stroke..... ee ee 
Ce EG) i pceekes es - vee cens <3) ©aeen 33 
(8) .OU02 pp d + 0.6. ccccce..... ceveses saae 80 
(SB) .GO01 2 Gt 1B HY Go. sccccess ara 57 
(6) 038 YW dp...... ‘ iswebeeas Sree 95 
es A Re ial ican dendone 33 66 

1.900 
CB) NORE Se A OB, os cic sscet osnes eee 1.13 
(9) 000d pad+05... Paeie RBA A conn 90) 
(10) .0004 p d +- % (vertical).......... are 53 


‘y (horizontal). . a an 63 
30(?) 
. 28(¥) 


(11) .0005 p d- 
(12) .0083¢ 4 p (small engines). 
(13) .00028 d p aa 


Average of first 11 Renee -76 


The average corresponds nearly to the 
formula ¢ = .000837 dp +04 inch. A con- 
venient approximation to this formula is ¢ = 
.0004 d p+ 0.3 inch, which gives for 
Diameters ..... 10 20 380 40 50 60 inches, 
Thicknesses ... .70 1.10 1.50 1.90 2.30 2.70 inches. 

The last formula corresponds to a tensile 
strength of cast-iron of 12,500 pounds per 
square inch, with a factor of safety of 10 
and an allowance of 0.3 inch for re-boring. 

Cylinder Heads,—Thburston, ‘‘ Manual of 
the Steam Engine,” Part IL, p. 75, says: 

Cylinder heads may be given a thick- 
ness, at the edges and in the flanges, ex- 
ceeding somewhat that of the cylinder, An 
excess of not less than 25 per cent. is usual. 
It may be thinner in the middle. Where 
made, as is usual in large engines, of two 


ww 


30 ase ‘3 50 


y 2, Ae 5 4 wal 8 
125 130 ees 65 o) ee 45 
oe oe 650 ece sees 700 
706.86 .... 1963.5 
32 3 arate eoce 30 
70,686 : . 196,350 
100 ae eis 100, 
ak 1.70 ; ; 2.50 re 
1.00 - 2.00 ; Are 3.00 
| ee eg 1.67 
. Breere Satie 1 60 
1.12 ae 1.56 
a GEA on 212 
ore eon 2 76 
Dh, rer 2.45 
1.70 cree Ane 2 50 
1.33 2.13 
1.63 2 68 
BAC) 1.40.2) 
1.48 2.26 


and 50 inches diameter, a thickness, respec- 
tively, of .83, 1.00 and1.67{nches. A factor 
of safety of 20 is none too great for this 
case, for the heads of cylinders are exposed 
to violent shocks. 

Web stiffened Cylinder Covers.—Seaton ob- 
jects to webs for stiffening cast-iron cyl- 
inder covers, as a source of danger. The 
strain on the web is one of tension, and if 
there should be a nick or defect in the outer 
edge of the web, the sudden application of 
strain is apt to start a crack. He recom- 
mends that high-pressure cylinders over 24 
inches, and low-pressure cylinders over 40 
inches diameter, should have their covers 
cass hollow, with two thicknesses of metal 
The depth of the cover at the middle 
should be about one-quarter the diameter of 


the piston for pressures of 80 pounds and 
upwards, and that of the low-pressure 
cylinder cover of a compound engine equal 
to that of the high-pressure cylinder. 
Another rule is to make the depth at the 
middle not less than 1.3 times the diameter 
of the piston rod. In the British Navy the 
cylinder covers are made of steel castings, 
§ to 1} inches thick, generally cast without 
webs, stiffness being obtained by their form 
which is often a series of corrugations. 

Cylinder Head Bolts.—Diameter of bolt 
circle for cylinder head = diameter: of 
cylinder + 2 X thickness of cylinder -+- 2 
< diameter of bolts. The bolts should not 
be more than 6 inches apart (Whitham). 

Marks gives for number of bolts, 4 = 
‘7854d* p _ goois71 @ ”, in which ¢ = 

5,000. ¢ Cc 
area of a single bolt, » = boiler pressure in 
pounds per square inch; 5,000 pounds is 
taken as the safe strain per square inch on 
the nominal area of the bolt. 

Seaton says: Cylinder cover studs and 
bolts, when made of steel, should be of such 
asize that the strain in them does not ex- 
ceed 5,000 pounds per square inch. When 
of less than i inch diameter it should not 
exceed 4,500 pounds per square inch. When 
of iron the strain should be 20 per cent. 
less. 

Thurston says: Cylinder flanges are made 
a little thicker than the cylinder, and usually 
of equal thickness with the flanges of the 
heads. Cylinder bolts should be so closely 
spaced as not to allow springing of the flanges 
and leakage, say, four to five times the thick- 
ness of the flanges. Their diameter should 
be proportioned for a maximum stress of 
not over 4,000 to 5,000 pounds per square 
inch. 

If d = diameter of cylinder, » = maxi- 
mum steam pressure, / = number of bolts, 
s = size or diameter of each bolt, and 5,000 
pounds be allowed per square inch of nomi- 
nal area of the bolt, .7854 d? p = 3927 / s?; 
whence }) s? = .0002 d* p; b = .0002 


“Ps, — 01414a,/P.. For the three 
8? V> 


engines in our example, we have: 


Diameter of cylinder, inches... ... 10 30 50 
Diameter of bolt circle, approx.. 13 35 57.5 
Circumference of circle, approx.. 40.8 110. 180 
Minimum No. of bolts, cire. +6. . 7 18 30 
/ 
Diam. of bolts, s = 01414 4 34in. 1.00 1 29 
, 


The diameter of bolt for the 10-inch 
cylinder is 0.54 inch by the formula, but 
inch is as small as should be taken, on ac- 
count of possible overstrain by the wrench 
in screwing up the nut. 

The Piston. 
Ordinary Pistons.—The following rules are 
given by Seaton : 

Let d be the diameter of the piston in 
inches, p the effective pressure per square 
inch on it, 2 a constant multiplier, found as 
follows: 


d 
a= 50 * / P +1. 
The thickness of front of piston near the 
boss = 02 X 2. 
The thickness of front of piston near the 
rim = 017 x @. 


The thickness of back of piston = 0.18 


xX @. 

The thickness of boss around the rod = 
0.3 X 2. 

The thickness of flange inside packing 
ring = 0.28 X 2. 

The thickness of flange at edge = 0.25 
xX @ 

The thickness of packing ring = 0.15 x v. 

The thickness of junk ring at edge = 
0.23 x wz. 

The thickness of junk-ring inside packing 
ring = 021 X x. 

The thickness of junk ring at bolt holes 
= 085 X @z. 

The thickness of metal around piston 
edge = 0 25 X wv. 

The breadth of packing ring = 0 68 x 2. 

The depth of piston at center = 1.4 x x. 

The lap of junk ring on the piston = 
0.45 x wv. 

The space between piston body and pack- 
ing ring = 0.3 x wv 

The diameter of junk-ring bolts = 
x a+ 0.25 in. 


0.1 
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The pitch of junk-ring bolts 
diameters. 

The number of webs in the piston ~ 
d + 20 

12 

The thickness of webs in the piston — 
0.18 x°a. 

Marks gives the approximate rule, thick. 


4 

ness of piston head = 4//¢, in which ’ ~ 
length of stroke, and d= diameter of «y). 
inder in inches. Whitham says, in a | ri. 
zontal engine the rings support the pis 5n, 
or, at least, a part of it, under ordinary « 5p 
ditions. The pressure due to the weigh: of 
the piston upon an area equal to 0.7 the 
diameter of the cylinder X breadth of ring 
face should never exceed 200 pounds er 
square inch. He also givesas a formula 
much used in this country, breadth of rj ig 
face = 0.15 x diameter of cylinder. 
For our engines, we have, diam- 

OUOR aso isshs peciawy <a Cho oe ce ee 30 
Thickness of piston head 


Y 
Marks, ¥ /d, long stroke.... .. 881 5.48 
Marks, short stroke...... 3.94 6.51 
Seaton, depth at center, = 
d - 
1.4 ( Sst | ee ee eee 4.30 9.80 15.4 
59 V Po 1) 
Seaton, breadth of ring = 
' _ 
63 ( 4 ; ) eee 1.89 4.41 
(AVPt+1 
Whitham, breadth of ring = 
PSR Saale ait ce aite Mercia ose aat 1.50 450 7.50 


Fut of Piston Rod into Piston—(Seaton). 
The most convenient and, at the same time, 
reliable practice is to turn the piston rod 
end with a shoulder of +, inch for small 
engines, and 4 inch for large ones, make 
the taper 3 inches to the foot until the 
section of the rod is three-fourths of that 
of the body, then turn the remaining part 
parallel; the rod should then fit into the 
piston so as to leave 4 inch between it and 
the shoulder for large pistons, and zs inch 
when small. The shoulder prevents the 
rod from splitting the piston, and allows of 
the rod being turned true after long wear 
without encroaching on the taper. 

The piston is secured to the rod by a nut, 
and the size of the red should be such that 
the strain on the section at the bottom of 
the thread does not exceed: 5,500 pounds 
per square inch for iron, 7,000 pounds for 
steel. The depth of this nut need not ex- 
ceed the diameter which would be found 
by allowing these strains. The nut should 
be locked to prevent its working loose. 
> 

The Railway Ammonia Motor Company 
has recently had built at the works of the 
De La Vergne Refrigerating Machine Com- 
pany, in New York, a motor car upon its 
system, and a trial took place at the De La 
Vergne works recently. The car is about 
the size of an ordinary horse or trolley car, 
and about one-half of its space is occupied 
by the motor. Anhydrous ammonia in 
this car is charged in a reservoir, which 
is surrounded by a tank filled with hot 
water. From the reservoir it passes into 
the cylinder, where it acts on the piston 
precisely as steam does. The exhaust 
from the cylinder is conveyed into the 
water tank, where the ammonia is con- 
densed. and can afterward be recovered, the 
inventors claim, with very small loss. In 
the trial the reservoir was charged until the 
pressure was about 150 pounds, and the car 
was run about a mile backward and for- 
ward before the pressure ran down to 10) 
pounds. 








ee 

Gaslight in Paris is said to be quite a 
different thing from gaslight in New York 
and quite elaborate articles have been writt«! 
to show that the trouble is all in the fixt- 
ures employed in New York. We fee 
rather certain that the Paris light from gx 
is far superior to that in New York, but 
believe the trouble in the last named city 
in the gas, and not in the fixtures. 
+<—-—__—_——_ 

There is the rather uncommon occurren:? 
in Brooklyn of a rai!way company bei! g 
restrained by injunction from selling ticke's 
to Coney Island for ten cents, or for any 
sum less than fifteen cents. Probably tls 
is all right for somebody, but how ab: 
the fellow who pays the fare? 
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On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 
Problems. 





3y¥ LEICESTER ALLEN. 





In the issue of April 5th, I hazarded an 
opinion with reference to the solution to 
Problem No. 5, sent in by Mr. Albert Kings- 
bury, of the Department of Mechanic Arts, 
New Hampshire College of Agriculture and 
the Mechanic Arts, Durham, N H. This 
movement is worthy of more attention than 
at the time it was published it appeared to 
me to merit. I presume I should never 
have given it much more thought if Mr. 
Kingsbury had not addressed me a letter 
and kindly sent me by express a working 
model of the device, for which courtesy I 
take the present opportunity of expressing 
my thanks. It will be remembered that I 
said there appeared to me to be, in one 
position of the movement, the possibility of 
a dead point: _The working model sent to 
me proved that I was wrong in this sur- 
mise, and I have since subjected the move- 
ment to a more careful scrutiny. Iam now 
prepared to say that it is not only a beauti- 
ful mechanical movement, but that the 
analysis of the motion, as well as the action 
of the model, proves that there can be no 
dead point. This adds another proof to the 
truism that ‘‘things are not always what 
they seem.” In the operation of the model, 
I was not only much pleased to find there 
was no dead point, but surprised at the ease 
and smoothness with which the suspected 
points in the movement are passed. I 
strongly recommend those who were in- 
fluenced in any manner by my remarks to 
reconsider this problem, as there isin it an 
extremely interesting subject of study. Mr. 
Kingsbury writes : 

‘* There is no dead point in the motion as 
you suggested ; and though the theoretical 
demonstration of that fact is very simple, I 
send the model to save your time and atten- 
tion. The ‘dead point’ would seem, at 
first sight, to be very obvious—and it 
seemed so to me at first as well as to you. 
The solution of the matter is that (aside 
from friction) the turning movement set up 
in one disk can only be opposed by an equal 
and opposite moment in the other. It is 
little to be wondered at that you should 
have overlooked this point among the very 
many you have had to consider, and which 
must have caused you no small amount of 
labor.” 

I confess to having overlooked this theo- 
retical point, and I am much obliged to Mr. 
Kingsbury for setting me right. 

With reference also to Problem No. 5, it 
appears that I rejected a solution offered by 
Mr. Charles 8. Beach, of Bennington, Vt., 
as inoperative. Having mislaid the original 
drawing sent by Mr. Beach, I can only 
check my judgment by reference to another 
drawing which he has kindly sent me. I 
am in doubt that the first drawing shows 
the parts of the device as does the second, 
and, so faras I can remember, there was in 
the first some incongruity that does not ap 
pear in the latter, which I have shown in 
the accompanying Fig.1. However, I am 
very willing to admit that I might have 
possibly been mistaken, and as I wish to do 
no one the slightest injustice, I have thought 
it best to describe Mr. Beach’s device, al- 
though the discussion of Problem No. 5 has 
been formally closed. 

A is the driver and B the driven disk. C 
and D are bell cranks respectively journaled 
at Hand F. Aconnecting rod G couples 
the crank-pins of the two disks, and a link 
// connects the lower extremities of the bell 
cranks, while the upper arms of the bell 
‘ranks are respectively connected to the 
rank-pins by the links A and Z. In the 
sition shown, the motion of the several 

rts would be as indicated by the arrows, 
and there can be no dead point. This isa 
complete and mechanical construction which 
perfectly fulfills the conditions of the prob- 
lem. It is so obviously operative that I 
Csnnot think I could have pronounced it 
otherwise except that the first drawing sent 
ntained elements not shown in the figure, 
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or that I mistook some inoperative device of 
another contributor for that of Mr. Beach. 

I here take the opportunity to say that 
the labor of preparing these solutions for 
the press is,as Mr. Kingsbury intimates, 
not small, and that it has been somewhat 
increased by the fact that contributors of 
solutions have, in many cases, not placed 
their names and addresses on their drawings 
as well as upon the written descriptions of 
their devices. I will take it as a favorif 
those sending in solutions will exercise a 
little more care in this regard. 

Still, deferring the consideration of Prob 
lem No. 6, for which I am not yet quite 
ready, I will proceed to the consideration of 
solutions of Problem No. 7, which have 
been offered in addition to those presented 
in issue of June 28th. 
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In Figs. 2 and 3 is shown a solution con- 
tributed by Mr. Walter Gribben, of Brook- 
lyn, N. Y. Mr. Gribben’s description fol- 
lows: 

‘“‘T submit herewith a solution to the 
problem you present in the May 3d issue of 
the AMERICAN Macuinist. I do not know 
whether to call this an original solution or 
not, as I may possibly have seen a similar 
movement on a ratchet drill. Fig. 2 is an 
elevation, partly in section, and Fig. 3 isa 
plan view of the device. <A is the given 
ratchet wheel, to which I have added a 
bevel gear on one side. D is a combined 
ratchet and bevel gear, similar to A in every 
respect, except that it is placed on the shaft 
in a reversed position, so the ratchet teeth 
point in the opposite direction. Both these 
ratchets revolve loosely on the given shaft 
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Cand are connected together by the inter- 
mediate gear H running loose on a stud 
fixed tight tothe shaft. The given lever / 
has a stud in one end long enough to carry 
the two pawls F’and @ (lifted up to more 
clearly show the construction), the former a 
push pawl actuating A, and the latter a 
pull pawl actuating D. I drew the ratchets 
with coarse teeth to show clearly, but, of 
course, they could be made much finer.” 

In Figs. 4 and 5 is shown a neat solution 
contributed by Mc. W. C. Divis, of Denver, 
Colorado, manager of the F. M. Davis Iron 
Works Co. The ratchet wheel A, turns on 
the stationary pin B Tothe pin B is also 
secured the guide A. Two levers ( and D 
are also mounted on the pin B, so that they 
turn freely. On the guide A is the slide ( 
connected to the levers Cand D by the con- 
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nections # HI. By the lever CU 


moving 
down, the slide ( is moved down, drawing 
the lever ) in the same direction ; and, by 
the pawl /’ turning the ratchet wheel in 


the direction of the arrow. When the lever 
( is raised, the lever D is also raised, and 
the pawl # turns the ratchet wheel in the 
direction of the arrow. This construction 
is good and mechanical, and would answer 
well for any light work. For heavy work 
the lower extremity of the guide A could 
be supported to relieve the pin 2 from ex- 
cessive torsion. 

Mr. H. W. Lloyd, of New York City, 
has solved the problem substantially in the 
same way as did Mr. H. D. Peney, whose 
solution was shown in Fig. 3 in my last 
article, issue of June 28th. 

In Figs. 6 and 7 is shown another way of 
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reaching the desired result. This solution 
is contributed by Mr. Edmund Bury, of 
Erie, Pa. The ratchet or gear wheel, which 
must rotate in one direction by the to and 
fro movement of the oscillating lever, is 
shown at a. The lever is shown at (. The 
wheel «a is journaled on the hub of the 
lever. When the lever is rotated in the 
direction indicated by the arrow in Fig. 7, 
the pawl / engages and rotates the ratchet 
wheel in the direction indicated. This 
ratchet wheel is also a gear wheel, the 
teeth being cut in the form customary in 
gears instead of having the serrate form 
usual with ordinary ratchets. The teeth of 
a intermesh with those of a similar wheel 
B. which rotates on the stud //, carried by 
an arm A, which is keyed to the spindle /, 
as shown in Fig. 6. To the wheel BP is 
keyed a pinion ( so that these parts rotate 
together and through the same arc. A 
similar pinion Z plays freely on the hub 
of the wheel a. An idler wheel D, carried 
on a stud //’, meshes with both the pinions 
Cand #. The wheels a and B have the 
same number of teeth, and the operation is 
as follows: The hub of the lever extends 
through the wheel a and the pinion H, and 
also supports between the latter and the 
arm A’, an arm which carries the pawl /, 
which arm is keyed to the hub of the lever. 
The operation is as follows, referring to 
Fig. 7: When the arm (@ is pressed down- 
ward, as indicated by the arrow, the wheel 
«a is caused to rotate as indicated by the 
adjacent arrow. This causes B and C to 
rotate in the opposite direction, and, through 
the idler ) to rotate the pinion Hin a 
direction opposite to that of a. At the 
same time the arm , which is keyed to the 
hub of the lever, moves in the same direc- 
tion as that of the wheel w, and consequently 
the pawl ./ passes over twice the number 
of degrees of arc measured on the pinion /, 
as is contained in the arc described by the 
wheel a during this part of the movement. 
When the motion of @ is reversed the pawl 
M engages the teeth of H, causing it to 
continue its motion in the same direction as 
before, and this motion acts, through D, C 
and B, to turn a in the same direction as 
in the first part of the movement. The 
two pinions have each the same number of 
teeth, and their pitch lines have each half 
the diameter of that of the pitch circles of 
the wheels; consequently the arc described 
during the upward movement of the lever 
(7 will be the same as that described during 
the downward movement, the lever being 
supposed to move through the same arc 
during each of these movements. 

The movement described is a good me- 
chanical construction. Of course, it is not 
necessary, except to fulfill the conditions of 
the problem as announced, that the arm A 
carrying the studs should be supported 
wholly or in part by the spindle Z. Mr. 
Bury concludes his letter describing the 
device as follows : 

‘IT have shown the pawls engaging 
directly with the teeth of wheels, but this 
may be modified by placing a fine ratchet 
on the rims of the wheels so as to cause less 
lost motion before the pawls engage. Flat 
springs are also shown to keep the pawls in 
engagement. I would say that this is my 
first attempt at solving any of these prob- 
lems, but my interest in them has not been 
the less, for I am sure they and their solu- 
tions form a valuable addition to any 
mechanic’s library.” 

In Fig. 8 is shown a solution contributed 
by Mr. James Tobin, of New York, which 
effects the movement by a very simple 
mechanism. Assuming #2 to be the wheel 
desired to be turned in the same direction 
by each movement of the lever A, and ( its 
spindle, let /), in dotted outline, represent 
a supporting arm having at its outer ex- 
tremity a bearing for the wheel #, and 
rising from the middle of this arm, an 
upright D’ having at its upper end a journal 
for the lever A’. At equal distances from 
this journal, and on opposite sides of it are 
pivoted to the lever the pawls /' ¥’, The 
two wheels are of the same pitch diameter, 
and each has the same number of teeth. 





The pawls engage the wheels, respectively, 
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as shown in the figure. When A is moved 
in the direction shown by the arrow, B is 
moved in the direction shown by the arrow 
on the wheel, and the wheel 2B’ is moved in 
the direction opposite to that of B. The 
pawl /’ is at the same time caused to pass 
over twice the number of teeth which 
measure the distance through which B is 
rotated during the descent ef A. When A 
is moved upward the end of A carrying 
the pawl /’ is depressed, describing the 
same arc, and the pawl engaging the teeth 
of B’ causes it to move PB also through the 
same arc and in the same direction it 
moves during the downward stroke of the 
lever. 

Figs. 9 and 10 illustrate a solution con- 
tributed by Mr. Herman Oberg, of Utica, N.Y. 
In the figures A is the fixed shaft, and B 
the rock lever, to the short arm of which a 
pin Cis fastened parallel to A. On this pin 
are placed the freely turning gear D and 
the pawl / with its spring G. The latter 
is fitted in a rectangular hole in the end of 
the pin (, this hole being located so as to 
prevent the pawl from moving laterally. 
HT is rock lever that turns on the shaft A. 
One of the lever arms has a paw] /’ similar to 
i, while the opposite one forms a segmental 
gear in mesh with the gear D. The gear 1 
is keyed to the shaft A, and is also in mesh 
with D. If the longer arm of B be moved 
downward, the pawl / will turn the ratchet 
wheel /’, and at the same time the fixed 
gear / causes the gear D to revolve in the 
same direction, ) driving the rock lever // 
in the opposite direction, and letting the 
pawl F go idle. On the upward stroke of 
B the motion of the rocker // will, of course, 
be reversed so that the pawl /’ will work 
while 7 goes idle. 

I will conclude this article with a solution 
presented by Mr. H. W. Lloyd, of New 
York City, Figs. 11 and 12: 

‘In this mechanism let A be a ratchet 
wheel loosely mounted on a fixed spindle 
Cand actuated by a pawl / pivoted at 7? on 
the short arm of the lever /??, which turns 
freely on the fixed spindle @. It is evident 
that if the lever 2 is moved in the direction 
of the arrow, the pawl / will drive the 
ratchet wheel A through any desired arc. 

‘It is required to add such mechanism to 
the above that the wheel A shall move 
through the same arc during the upward 
movement of the lever B as it now does 
during the downward movement. The 
condition is that all added mechanism shall 
be carried either by the spindle C or the 
lever B. 

‘*Pinned to the spindle ( is the arm J, 
having at its outer end a stud ¢ on which 
are mounted the gear # and the pinion 2’. 
Loosely mounted on the spindle C, and 
passing loosely through the hub of the 
lever 2 is a sleeve S, having at one end the 
arm /’, and secured to it at the other end 
the gear (7, meshing with the pinion /’. 
The arm /?’ carries a pawl /' pivoted at p’. 
The pawls / and ?’ are held in mesh with 
the ratchet wheel A by springs s and s’ re- 
spectively, shown in elevation, but not in 
plan. 

‘*The proportions of the gears are as fol- 
lows : 

Radius # = 4 radius F. 

Radius #’ = } radius (. 

‘¢Tt follows from this that if the lever B, 
and with it the gear /'is turned, say, through 
an angle of 30°, then the gear / and pinion 
Kk’ will turn through an angle of 30° in an 
opposite direction to that of the gear PF. 
Therefore, while the pawl] 2 is driving the 
ratchet A the pawl 0’ is being drawn back, 
but 2’ will begin to drive when the lever B 
is reversed. Thus, the wheel A will always 
turn in the same direction, and will move 
through the same arc when the lever 2 is 
moving up as when it is moving down.” 

In this solution Mr. Lloyd has worked out 
an excellent mechanical movement. 

I have still in hand, besides solutions to 
Problem No, 6, quite a number of solutions 
to Problem No. 7, which will be noticed, all 
in due time. 
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The statement is made that no large ad- 
vertiser has failed during these hard times. 
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Instrument for Drawing Hyperbolas 


and Ellipses. 





By Pror. Freperic R. Honey. 





In your (Juestions and Answers column 
June 14th you explain the construction of 
the hyperbola. 

Your correspondent and others may be 
interested to read a description of an in- 
strument which I have devised for drawing 
hyperbolas and ellipses. 

A, Fig. 1, is a T-square. Mounted on the 
stock is a clock barrel 2, around which is 
wound a double line, the two ends of which 
are fastened to it. 

The saddles a and / are adjustable, and 
may be set at any desired distance apart, 
being fastened to the blade of the square by 
the setscrews s s. These saddles carry 
small eyes c and d, through which the line 
passes, both parts passing throughc. Fig. 2 
shows the position of the line when the in- 
strument is not in use, the spring causing 
the barrel to revolve in the direction of the 
arrow keeps it taut. Fig. 2 is very much 
exaggerated, in order that the reader may 
see clearly how the line is threaded through 
the eyes. 

Referring to Fig. 1, if we take hold of 
the line at any point p and pull it, the bar- 
rel will revolve in a direction contrary to 
that indicated by the arrow, and the part of 
the line 7 will pay out round the eye c, while 
the part 7’ will pay out round the eye //, and 
since these two parts come off the barrel to- 
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fortable, and ministers to their wants other- 
wise, occurred recently in Stockton Colliery. 
Some giant powder which had been sent 
down for the use of the miners exploded, 
literally tearing eight of them in pieces. 
RAs) ees 
The Fastest Ship in the World. 

On Saturday last the record of speed was 
broken for any torpedo vessel—or, in fact, 
for any steamer in the world—in the time 
of the terpedo catcher, H. M. 8. ‘‘ Daring,” 
the mean of three runs over the Admiralty 
measured mile on the Maplin Sands reaching 
the unprecedented speed of 28.6 knots, and 
the last of the three runs occupying only 
2 minutes 3 seconds, equivalent toa speed 
of 29.3 knots. Those privileged to receive 
an invitation to the trip, which included 
Sir Frederick Bramwell, Mr. Crookes, Mr. 
Arnold Foster, M. P., and Mr. C. V. Boys, 
were instructed to assemble at the Temple 
Pier at 9.30, where they were met by 
Messrs. Thornycroft and Donaldson, and 
by Mr. 8S. W. Barnaby. 

The ‘‘Daring” is seen at moorings in 
the stream, and shortly before ten comes 
alongside the pier, and a start is made 
down the river on a favorable ebb tide. 
Without the slightest apparent effort on the 
part of the engines, we slip past everything 
on the river at a speed as great as is per- 
mitted, but after Woolwich is past we are 
allowed to extend ourselves, and we glide 
along at about 15 knots without the smallest 
tremor or vibration, and with extraordina- 
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gether, their lengths increase at the same 
rate, 7. ¢e., the difference between their 
lengths is constant; therefore the point p 
traces the hyperbolae pf. To prevent the 
pencil from slipping on the line a turn 
should be made round it. For accurate 
work the line may be of surgeon’s silk. For 
black-board purposes a gut line may be em- 
ployed. The other branch of the hyperbola 
e' p' f is described by taking hold of the 
line at a point p’ at a distance from ¢ equal 
to that which was measured fromd. The 
broken lines ¢ p' p' d show the position of 
the line when the other branch of the curve 
is drawn. 

A point midway between c and d will de- 
scribe a straight line 7 / the conjugate axis 
of the hyperbola. If the barrel be pre- 
vented from revolving when the line is ex- 
tended to any point, and the pencil be 
allowed to slide on it, it will describe an 
ellipse according to the well-known meth- 
od, and the ellipse will intersect the hy- 
perbola perpendicular to it at p and p’. 

If the instrument be reversed the remain- 
ing half of each curve may be described as 
in Fig. 3, which illustrates confocal* ellipses 
and hyperbolas drawn with this instrument, 
all the ellipses being normal to all the hy- 
perbolas at the points of intersection. 

ee 

One of those terrible accidents, the poss!- 
bility of which is always present to those 
who mine the coal that keeps others com- 








* See Prof. Neweomb’'s Elements of Geometry, 
page 263. Art. 542seq. Also Theorem X. 











\ 

F t 
re American Machinist 
Fig. 2 


rily little bow or stern wave displacement ; 
insomuch that the trial run is not such an 
object lesson in the production of waves 
as was to be anticipated. 

Down below in the ward room at luncheon 
the motion is so quiet, that Sir Frederick 
Bramwel!, in proposing the health of the 
builders, surmises that the speed must be 
about eight knots, and Mr. Donaldson, in 
responding for the firm, undertakes to add 
another twenty to that figure before we 
return home. On arrival at the measured 
mile off Shoeburyness a series of progress- 
ive trials are begun, starting at about 100 
revolutions a minute, with the object of 
speeding the screw propellers and deter- 
mining their slip, while the turning re- 
quired at the end of each mile is a valuable 
test of the rudder power, and of the radius 
at which the turning can be effected at 
various speeds. 

Each time the revolutions and speed are 
gradually increased, until at last we prepare 
for the final effort. Flames now begin to 
be seen, even in the daylight, occasionally 
streaming from the chimneys, and the safe- 
ty-valves blow off. Against the wind the 
rush of air is like that past an express train 
and shelter must be sought; but the visitors 
are allowed to choose their own stations, 
and there does not appear to be any anxiety 
on the score of disturbing the trim, as would 
be the case on a sailing yacht, or on a sub 
marine boat, where one man has to walk aft 
when another wants to go forward. At full 
speed a curious sensation is felt that we 
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have taken leave of gravity, and the oscilla. 
tions are as light and gentle as if all stabil 
ty was nearly gone. 

The times are taken independently jy 
some half-dozen stop watches to the ten‘! 
of a second, and little discrepancies are no 
ted, as they are in the hands of practiced 
observers. One skillful experimenter js 
rallied for keeping both eyes open in 0} 
serving the fixed marks, but he turns tli 
tables by saying that he holds his two eyes 
in a vertical line. Considering that tie 
tenth of a second now influences the figures 
in the second place of decimals in the re 
ord of the speed, it looksas if the delicaie 
instruments employed for registering the 
flight of artillery projectiles will soon | 
required. 

A gunboat, H. M. S. ‘‘Bullfrog,” is co: 
ing leisurely down the mile while the thre: 
last runs are made, and the mean speed of 
28:6 knots is chalked on a board, and he} 
up for the information of the officer on the 
bridge. At full speed on the last three rung 
the freedom from vibration is very remar): 
able, thanks to the Thornycroft system of 
engine, in which the cylinders, arranged in 
pairs, actuate cranks set at 180 degrees, so 
that the inertia stresses are self contained 
Each engine has two such pairs, making 
eight cylinders in all on board. During the 
run some eight young pupils or apprentices 
are seated each very nearly on the top of a 
cylinder, taking the indicator cards; below 
them are more attendants and the chief en 
gineer, standing in a torrent of movement 
and spray, on the anxious watch for a hot 
bearing, notrace of which, however, marred 
their peace of mind. But the real main 
spring of the action is in the stokeholds, 
which are closed and supplied with air by 
powerful fans to a strong pressure as meas 
ured in inches of water. 

The Thornycroft engines perform their 
work visibly to perfection, but after all it is 
the Thornycroft boilers which keep them 
going at some 4,800 horse- power, and abun 
dantly supplied them with steam at about 
250 pounds on the square inch, as far as can 
be judged from the needle of the gauge, 
which is in a state of agitation with the 
varying velocity in the steam pipe. These 
boilers are three in number, of the Thorny 
croft improved water-tube type, and are 
capable of raising steam from cold water in 
fifteen minutes ; in fact, we start with one 
boiler, and the other two are not set going 
till some way down the river. An auto 
matic system of feed has been adopted, by 
means of float gear of the nature of a ball- 
cock in the interior, which must save a deal 
of anxiety among the stokers, whose whole 
energies are required elsewhere during the 
full-speed runs. The old-fashioned system 
of communication with below, by blows 
with a handspike on the hatch, as described 
in ‘‘Two Years Before the Mast,” was to be 
seen in use, to warn the stokehold comple 
ment of the beginning and end of arun: 
the run finished, the hatch would be seen to 
lift slightly by some influence below, so as 
to regain touch and enthusfasm by contact 
with the world above. 

Together with the freedom from vibra- 
tion, the absence of any great bow wave or 
wake disturbance is very remarkable; the 
wake shows the spinning effect of the pro 
peller very clearly, but there is no upheava! 
of the water to notice, and, to all appear 
ance, the wake is as flat at full speed as ai 
an ordinary 15 knots. This smoothness of 
wake and the absence of squatting must be 
attributed to the Thornycroft form of stern, 
which above the water-line is of full mid 
ship breadth, and forms a chamber drawing 
a few inches of water; this chamber is 

utilized for the steam steering gear and th: 
captain’s cabin. The propellers are thu: 
covered in, and can work close to the sur 
face of the water without splashing, whil: 
squatting is minimized by the large water 
line area astern, which calls into play a: 
extra buoyancy for slight changes of trim 


The trials finished, Mr. Barnaby plots the 


results diagrammatically alongside his pre 
dicted calculated results, with very clos 
agreement. The spots, showing the slip a 
the various revolutions and speeds, rang: 
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themselves very nearly in a straight line, 
and even a slight diminution of slip is per- 
ceptible at the highest speeds. This is 
attributed to the employment of ample 
blade area in the propellers, which other- 
wise would tear the water, and the slip 
would be unduly increased when the speed 
exceeded a certain amount. The return 
yoyage is made as rapidly as the run down, 
and the company of visitors disembark at 
the Temple Pier at about seven o’clock, 
with the proud sensation of having assisted 
in the most notable experiment in speed at 
sea that the world has yet witnessed. 

The ‘‘Daring” is the first of the five 
torpedo boat Destroyers in course of con- 
struction by Messrs. J. I. Thornycroft & 
Co., to form part of the new Destroyer 
flotilla, which is the latest departure in the 
Admiralty naval policy. The dimensions 
are :—Length 185 feet, beam 19 feet, draught 
7 feet. The vessels have been designed for 
the purpose of overtaking torpedo boats 
and destroying them by shell fire, and for 
this purpose a considerably higher speed 
than that of the first class torpedo boat is 
required, so that the guaranteed speed is 
27 knots, to be obtained for a continuous 
three-hours’ run at sea. 

They will be armed with six quick firing 
guns of different calibers, and provision is 
made for fitting them as torpedo vessels if 
required. The larger size of the Destroy- 
ers, as compared with the torpedo boat, 
enables them to maintain their speed much 
better in rough water; and to make it more 
difficult for a torpedo boat to escape, the 
Thornycroft boats are fitted with a special 
system of double rudders, which give them 
exceptional maneuvering power, and enable 
them to be steered astern quite as well as 
ahead. This was tested on the measured 
mile, so that these greyhounds of the sea 
can double and turn as fast as the hares 
they pursue. The actual records of the 
three last runs at full speed are as follows: 





Time. Speed. Revs. per min. 
1. Against tide .2m. 768. 8.214 knots ..388 
2. With tide..... 2m.6s. ..28.571 Knots ..385.7 
3 Against tide..2m.3s.  ..29.268 knots ..395.1 


The horse power indicated was estimated at 
4.800 to 4,900. —The Hngineer (London). 
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LETTERS FROM PRACTICAL MEN, 





Changing Machine Designs to Suit the 
Customer, 


Editor American Machinist: 


A question in which many of us are inter- 
ested, and regarding which a discussion 
in these columns would be of benefit, is that 
of the desirability of changing designs in 
standard machines. This matter of change 
presents itself in two aspects: Change for 
the mere improvement indesign or efficiency 
of machine, and change at the request of a 
purchaser, to meet his special conditions, or 
to humor him in some whim and thereby 
secure his order. 

Regarding the first, it must certainly be 
agreed that any ¢mprovement, be it for the 
convenience of the purchaser or to facilitate 
in the process of manufacture, must be ad- 
vantageous, but with this important reserva- 
tion: The improvement must pay from a 
simple business standpoint. A very slight 
gain in the efficiency of a machine may, in 
much larger degree, add to its cost, and 
would therefore be ill advised, while a bit 
of simplification brought to light by seeing 
the machine in operation may, without de- 
creasing either its strength or its capacity for 
doing a given amount of work, very ma- 
terially reduce the cost of manufacture. 

After all, the entire question of changes 
in machine design resolves itself into one of 
pure and simple business, and the advisabil- 
ity of any given action must depend upon 


its financial return, whether it will pay or 
not. Will it pay to make a change in the 
frame of a machine that necessitates the 


construction of an entirely new pattern? 
2 cost of the pattern may be reasonably 
estimated, thesaving in cost of construction, 
any, may be closely calculated in ad- 
ice, and, in the case of a standard ma- 
cine, the yearly sales will give a basis upon 
lich to determine the length of time it 
will take for the improvement to pay for it- 
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self. The same holds true with special 
tools, jigs, templates and the like. 

The necessity of certain small changes 
and improvements in a newly designed ma- 
chine is almost certain to arise. When its 
character will permit, it is, of course, of 
great advantage to first build and operate an 
experimental machine. Even in the case of 
designs of long standing experience is con- 
stantly presenting some opportunity for 
improvement. Whether change thereby 
necessitated shall be made immediately upon 
the next lot of machines, or shall be de- 
ferred until several suggestions have pre- 
sented themselves, and then a general 
change be made in the entire machine, is a 
question of considerable importance to be 
determined to a great extent by the charac- 
ter of the machine and the number manu- 
factured. The latter plan has the advantage 
of avoiding mistakes in the process of man- 
ufacture, of reducing the resulting differ- 
ences between machines and thereby facilita- 
ting the keeping of records regarding their 
construction and simplifying the matter of 
furnishing parts for repairs. 

Just how far the manufacturer shall de- 
part from his usual practice and standard 
designs in order to meet the desires of his 
customer is a question upon which opinions 
must differ greatly. The latter certainly has 
the power to refuse to give his order if his 
wishes are not complied with, while the 
manufacturer can maintain the strength of 
his position by declining to accept the order 
under the stipulated conditions. But what 
manufacturer can deliberately put aside 
such an opportunity. Certainly, it is no easy 
matter to establish a principle and live up 
to it under such circumstances. 

Of course, these remarks apply only to 
standard machines carefully designed to 
perform certain work and shown by experi- 
ence to be capable of doing it successfully. 
If a steam engine builder knows his engines 
to be properly designed and constructed, is 
he acting justly toward himself if he 
changes the diameters of his crank-pins and 
shafts, be it to larger or smaller, simply 
because purchasers so desire it? Certainly, 
he is not when he knows that such change 
will decrease the strength or efticiency of 
the engine, or will display disproportion in 
the design. The excuse that the purchaser 
takes the risk is most short sighted. 

The manufacturer who lacks sufticient 
principle to withstand such suggestions of 
improper changes will be at once detected 
by the sagacious purchaser, and such con- 
fidence in his ability as a manufacturer, as 
he may have previously inspired, will be 
gone forever. On the other hand, the man 
who, knowing that his lathe is properly 
designed, and will satisfactorily and con- 
tinuously turn out acertain size and class 
of work, deliberately refuses to change it, 
so as to attempt to do the work of the next 
size larger machine, shows at once his force 
of character and his business sagacity. 
Whatever he may gain by fitting up the 
first named machine, he will certainly lose 
in not selling the one that is one size larger 
and properly proportioned, and in probable 
adverse criticism on the efficiency of the 
changed machine. 

Apparently slight, special or temporary 
changes cost far more than at first appears, 
for they have an influence not only on the 
direct cost of manufacturing, but also upon 
the expense of the office in entering the 
order accurately, the drafting room in 
changing drawings and keeping records, the 
shipping department in avoiding mistakes 
by shipping a regular instead of a special 
machine, and the furnishing of parts for 
repairs at some future time. Finally, a loss 
in future sales may result from failure of 
the machine due to the changes; for few 
purchasers will blame themselves for such 
ill success, but rather the manufacturer 
who, knowing better, consented to build 
the special machine. 

Salesmen, if not emphatically instructed, 
often very seriously interfere with adherence 
to the principle of permanent standard de- 
signs, by their deliberate offers to make any 
desired changes if they can only secure the 
order. Too frequently the salesman actu- 
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ally, although perhaps unintentionally, 
favors the customers more than his own 
employer in such matters. He increases 
his gross sales, but Cecreases the net profits. 

The exigencies of competitive manufact- 
ure introduce a feature in the matter of 
changes that is seriously considered by 
many machine builders. It becomes a ques- 
tion whether the business may not be in- 
creased by a deliberate and radical change 
in the entire machine, not because of failure 
on the part of the machine as originally 
designed, but simply to present something 
new. In certain lines this is assuredly un- 
desirable, but in others it is a serious ques- 
tion whether it is not an absolute necessity. 

On the one hand, most men _ incline 
toward conservatism in the purchase of ma- 
chinery ; a type of tool or machine they 
have used for years naturally appeals to 
them as a more desirable purchase than one, 
no matter what its prophesied merits, that 
has never been thoroughly tested. But, 
once improvement is conclusively shown, 
appreciation of it is certain to be indicated 
by the purchaser. 

On the other hand, the very newness and 
novelty of a design, rather than its actual 
efficiency, becomes in many cases its selling 
feature. New, but not greatly improved 
designs, if at all desirable from a business 
standpoint, are most likely to prove so in 
the case of machines of which only one, or 
at least but very few, will probably be sold 
to a single individual. A steam engine, 
a heating apparatus, electric lights and 
sprinkler systems, large special tools and 
the like, would come under this head, and 
the salesman will frequently materially aid 
his prospects of a sale by presenting the 
changes; of course, terming them all im- 
provements, by talking of progress, and 
indirectly implying the lack of it on the 
part of his competitors. 

Just what practical advantage or dis 
advantage has resulted in given cases from 
the change of designs it would certainly be 
very interesting for the readers of the 
AMERICAN Macuintst to learn from those 
who have been through the experience, and 
are willing to favor us with it. 

WALTER 1. SNow. 





Notes on Boilers. 
Editor American Machinist : 

For determining the height of water in 
boilers, the water column combining the 
water glassand gauge cocks has come to 
stay. Its neatness and beauty as well as 
its correctness when properly put up and 
used render it at once a necessity and an 
ornament. But the rub comes in when I 
am prone to wish for the old style gauge 
cocks, each a separate entrance to the boiler. 
For the ways of the men who pipe up 
columns are indeed inscrutable and their 
logic is beyond our knowledge. Who would 
dream of bushing down 1 inch holes to 3 
inch, or of using a loop in the water pipe 
‘*s0 she wouldn’t wobble her water in the 
glass.” She didn’t wobble either, for the 
loop was solid with lime, though the rear 
tubes indicated the fact before the attendant 
did. 

The solids play an important part, indeed, 
with the lower pipe to the water column. 
Were boilers not bothered with the precipi 
tated solids almost any size pipe would do 
for our purpose, but, as it is, we study to 
lay down the best plans that can be formu- 
lated. Where more than two boilers are set 
close together, the lower pipe should not 
come out of the side of the shell for the 
reason that from the interior it is very diffi- 
cult, in some cases impossible, to clean this 
pipe, and when run direct to the side of the 
column there is no way (unless a union is 
put in) toget through from the outer end. 
Should the pipe require repair, there is the 
brickwork to remove and replace, to delay 
what is often a hurry up job. 

Then the water pipe to the column should 
not enter the side of the column for hort- 
zontal tubular boilers using feed-water 
with solids to an annoying extent. Why ? 
Well, we get to pinning our faith on water 
glasses, and when the entry pipe occurs 
near the glass fixtures with their small open- 
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ing, we are taking chances that are not 
necessary. The scale and slush clog these 
up, and good men get fooled. Then it is 
true, also, that piping direct horizontally 
(as is meant in above) there is more scum, 
dirt and slush or sludge carried into the 
column than is necessary. 

A pipe lower down extending out, then a 
vertical riser with a short pipe entering the 
column, using elbows all around, is a com- 
mon error. The use of a proper sized blow- 
off is of little value in this case, as the lower 
pipe will clog up owing to the laws of 
gravity and the difference in the velocity of 
steam and water under equal pressures. 

The size of the pipe is an important 
factor. I would recommend 1} inches all 
around and the use of crosses instead of 
“Ls” or Ts.” I prefer these of malleable 
iron, and iron plugs with graphite and 
cylinder oil, so the fireman will dispense 
with profanity and not break your best 
monkey wrench. 

I had occasion to do some scheming for 
this subject recently on a five-boiler plant. 
Boilers all in one battery, but with fire walls 
between and arranged so any one or more 
could be used. Well, I got the builder to 
cut out in the pattern of the cast-iron side 
swing breeching doors a piece 4 inches by 
6 inches, and add a 6-inch by 7-inch piece 
to the corresponding part of the front. 
Through this piece the proper size hole 
being drilled, a 14-inch pipe was run into 
the boiler head abvut 12 inches from the 
bottom, but near the flange of the head. At 
the outer end a cross was placed, then piped 
sideways 14 inches, a cross terminating. 
From this a 1}inch riser, a good globe 
valve and a nipple entered the water column. 
Below the second cross the pipe dropped 12 
inches to a valve, then was piped to the ash 
pit. I placed the globe valve below the 
column, so that by closing it and opening 
the lower valve a direct stream blew through 
the main pipe to clean it. And it is handy 
to get at there. The pipe in the breeching 
being low down and to one side does not 
It is 
readily got at for cleaning or repairs. A 
stop piece prevents the swing door from 
striking the column, and the door clears the 
piping. The water column at the glass 
gets clean water, and the circulation is com- 
pleted by using the same size pipe to the 
top of the shel], nothing else save the steam 
gauge being connected to the upper pipe. 
The gauge cocks were compression with 4 
inch holes. We melted out the lead, re- 
placing with good babbitt metal. The bab- 
bitt makes a long-life seat, while the com- 
pression gauges enable Jim to keep his 
boiler fronts clean. Jim says while he has 
taken all the degrees incidental to old- 
fashioned camp meetings, he now claims 
exemption from being sprinkled every time 
he tests the gauge cocks, and so will have 
none of the ‘Mississippi’ or any other 
style having a tendency to blow slush all 
over the boiler front and the operator. As 
I admire neainess here, I am inclined to his 
opinion, and viewing the plant as referred 
to, I offer it to your readers and to boiler 
makers as worthy of duplication. 

Tom Tura, 


‘‘make steam” from the hot gases. 


An Example of the Necessity of Coun- 
terbalancing, 
Machinist: 

To illustrate the necessity of balancing, 
allow me to refer toan experience of my 
own some years since. I designed a semi- 
automatic drilling machine for a weli-known 
firm in this vicinity in the manufacturing of 
vegetable ivory buttons. The spindles 
which carried the drills were # inch diameter 
and ran in substantial babbitt-lined boxes, 
nicely bored out to fit spindle at each end, 
the driving pulley being between the two 
bearings, each above 2 inches long. At one 
end of spindle it extended } of an inch out- 
side of bearing; the drill was small, about 
ry inch diameter, and fitted into a split 
bushing } inch diameter, which fitted nicely 
a hole bored in end of spindle ; to hold drill 
and bush to spindle, a } inch set screw was 
used, having asquare head } inch square 
and its outer end being only } inch from the 
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outside diameter of spindle. Of course, 
without any special test in the matter, I 
reasoned that the head would give no 
trouble, being light and so near the spindle. 
The rate of speed of the spindles was 10 000 
revolutions per minute, and so when the 
machine was completed and set up it ran 
smooth, and so well was the machine liked 
that others were built and set up and run 
likewise. About three months’ later the 
‘‘guper ” came to me saying that something 
was the matter with the spindles of the first 
machine we built. One of the spindles was 
taken out of machine, and it was found that 
on the end which had the set-screw, opposite 
to the screw, that a flattened side was worn 
the length of the bearing; the box was in 
quite good condition, while both bearing 
surfaces of spindle and box of rear end of 
spindle were in good shape. 

That set screw head weighed but slightly 
above + of an ounce, and yet at 10,000 
revolutions per minute in time it gave 
trouble, because it made the spindle out of 
balance. 

When the machine was new no effect was 
observed ; it ran smoothly until the super 
weight on one side of spindle wore the 
spindle bearing at that end ‘‘ out of round ” 
—then it began to ‘‘ pound.” 

Francis W. CLouGH. 








Leaking of Compressed Air. 
Editor American Machinist : 

Your respected correspondent, ‘‘Quirk,” 
in the AMERICAN Macuinist, July 12th, 
speaking of compressed air says: ‘The fa- 
cility with which it escapes, unemployed, 
is often a mystery, even to those who give 
it close attention.” A couple of years ago I 
was compelled to makea flying trip of over 
a thousand miles and back again just to tell 
the parties interested in a certain compressed 
air plant, then just started, that they were 
leaking away nine tenths of the air com- 
pressed. The leaks were found and stopped, 
which solved all the mystery, and the plant 
is to day probably the largest and most suc- 
cessful air-hoisting plant in the United 
States. 

At Offenbach, in Germany, there is a 
compressed air plant in successful opera- 
tion transmitting 500 horse-power. About 
25 000 feet of pipe is employed, the largest 
being 12 inches diameter. The pressure 
carried is 70 to 80 pounds. The pipes were 
allowed to stand with the pressure on for a 
considerable time, presumably to test the 
“mystery” about them. The loss of press 
ure was 14 pounds in 74 hours. Honest 
workmanship pretty effectually dispelled all 
“mystery” in this case. With air at 80 
pounds pressure a ;',;-inch hole will discharge 
as much air as it takes one horse power to 
compress, but if there is no hole there 
need be no fear that the air will escape. 

I did not suppose that my fire engine sug- 
gestion would revolutionize the service all 
at once, but it is probable that if air were 
tried fora fire engine it would not be long 
before it would be used for a second and a 
third, and so on, just as air progresses when 
applied to any other purpose. 

FRANK RICHARDS. 
Evaporation Tests, 
Editor American Machinist : 

Nowadays when a man brings out an 
improvement of any sort he wants to have 
it tested and the results published. This 
is perfectly justifiable as a means of adver- 
tising, even when the test is reported in the 
letter-press columns, so long as it is honestly 
done, for a carefully reported test has un- 
doubtedly an interest quite outside that 
intended, and serves as a vehicle of scien- 
tific fact in very many cases. But a quite 
frequently occurring class of men appear to 
think they can have published any sort of 
cooked up results as fact, and some will 
go very far, indeed, and if allowed to bave 
their own way, would simply make them- 
selves and their appliances ridiculous in the 
eyes of men who know. Evaporation tests 
seem to be specially liable to exaggeration 
or distortion. It is not so very long ago 
that a comparative test was undertaken of a 





AMERICAN MACHINIST 


pair of boilers in the interest of the makers 
of one of them, In the published results 
one boiler showed a very good evaporation 
per pound of coal—somewhere between 
9 and 10 pounds—a result so good, indeed, 
that it was, under the circumstances, all 
that one cared to do to give it credence. 
The other and interested boiler, however, 
came off with an evaporation of over 13 
pounds per pound of coal. This result 
was duly attested by the engineer re- 
sponsible for the test, and published by a 
journal, which must have known better, 
without the slightest comment. Now, had 
I been the maker of this boiler showing 
over 13 pounds evaporation, I should have 
written to ask fora re-test, on the ground 
that I could not afford to have it known 
that I cou/d make a boiler giving such re- 
sults, for all my other customers would 
charge me with doing only my second best 
for them by supplying boilers of only two- 
thirds the above efficiency. 

Another somewhat similar instance oc- 
curred very recently. A Cornish boiler was 
tested, and gave an evaporation of about 
44 pounds—a miserable result. It had then 
riveted to it outside in the external flue 
space aseries of longitudinal radially pro- 
jecting ribs after the principle of the Servé 
ribbed boiler tube, a perfectly sound pro- 
ceeding, no doubt, and one calculated to give 
an improved evaporation. A 5 per cent. 
improvement, if reported, would have 
looked a good return for the addition. Still, 
5 per cent. might have been swallowed—it 
was not so big a morsel as to warrant any 
one in setting it down as an extravagant 
claim, and doubts would have been limited 
to a guarded expression of surprise that so 
much had been done. But, what are we 
told? The additions doubled the evapora- 
tive power of the boiler, or very nearly so. 
I have not the exact figures before me. 
Now, here comes the point. The improved 
evaporation is not more than m/ght have 
been gotten with this boiler in its plain, un- 
adorned condition under favorable condi- 
tions, and. yet it is about double what was 
said to be obtained prior to the alterations. 
It would seem that those responsible for 
the tests think that no one knows what a 
plain Cornish boiler should evaporate. 
These tests were also published without 
comment as to their lack of consistency. 
This latter case is thus not one of falsifying 
the higher results, but of unwarrantably 
reducing the datum line of comparison. 
No practical man is deceived by these 
‘*tests,” for he knows how the datum line 
may have been lowered by a half covered 
grate. It is very contgmptible, all the 
same, and calculated to advance the reputa- 
tion neither of the articles tested nor of the 
men responsible for such tests. Only to- 
day an instance of a parallel nature was 
brought to my notice. An engineer was 
asked to report upon a certain process, the 
nature of which I need not particularly 
specify, but which was supposed to be 
carried on continuously night and day, and 
this continuity of the process was supposed 
to be of special importance in weighing 
results. Now, the waste products from the 
machines ran to waste into a sewer, In the 
middle of which was a reservoir that had 
another secret let-out. Unknown to those 
responsible for the continuous working of 
the process, this reservoir was run empty 
by the secret let-out which was then closed. 
As this reservoir held only about three 
hours run of the waste liquid, and was 
found only partially full after a supposed 
period of 12 hours continuous work, it is 
possible that by this simple precaution the 
engineer has been able to avoid giving 
an inaccurate and misleading report. He 
is now wondering to whose interest it was 
that the output should be made to appear 
different from the actual capacity of plant. 
This shows how careful it is necessary to 
be when reporting upon any matter of 
which some of the data have to be taken as 
granted, to state that the investigator has 
been informed that such and such is the 
case, and that upon the accuracy of such 
information the reliability of the conclusions 
depend. Unless this precaution be taken 


an engineer may find that he has made him- 
self responsible for more than he ever 
thought for, and I would have such state- 
ments of furnished data made clearly, and 
not slurred over, as often done, somewhat 
thus: ‘‘ Taking the coal consumed, as 
given, at 5 tons,” the words ‘‘as given” 
being the only information afforded that 
this item is not guaranteed by the testing 
engineer from his personal knowledge. 

The least we can ask is that tests so 
obviously distorted as I have described 
should be refused publication. 

W. H. Boor. 


Removing a Crank Disk. 
Editor American Machinist : 

I once had an experience somewhat re- 
lated to the one given in the AMERICAN 
MACHINIST May 31st, and referred to June 
28th. 

I was in a shop where a heavy balanced 
crank for gang saw mill was brought to 
have the shaft taken out. The crank was 
not a disk, but was something like the 
sketch inclosed, and weighed 174 cwt. 
The shaft was 7 inches diameter and 5 feet 
long, and, except the part going into the 





crank, and a bearing next to it, was square, 
to be set in a wooden water-wheel shaft, 
and, as it had to be put into a new one, the 
crank had to be taken off to get a chance to 
drive the keys. 

Of course, they tried hard to get it out 
at the mill before they started with a team 
to go 15 miles to the shop, and the end of 
the shaft, which reached about 4 inch 
through the crank, was badly hammered, 
although they had not got the key out. 
The men got it into the shop, got the key 
out, and then went at it with a very heavy 
sledge, each one taking it in turn as long as 
he could swing it. One man of elephantine 
size and Herculean strength, strained every 
available muscle to give momentum to that 
sledge, but all in vain. The shaft obsti- 
nately refused to move. Then the thing 
was blocked up with the shaft in a hori- 
zontal position, and a heavy iron bar, with 
as many men as could stand on each side, 
was used as a ram, but in vain. By this 
time the end of the shaft had been ham- 
mered down to about level with the casting. 
The next move was to apply two 2 inch 
bolts, so that the pressure exerted through 
them would bear on the end of the shaft, 
with provision for adding to this pressure 
the force of the aforesaid battering ram, 
but even this combination was not a match 
for the staying powers of that shaft. Of 
course, the reader knows, as I knew, that 
by this time the shaft had been upset till 
the outside of it was jammed into the grain 
of the casting for about the whole length 
of the fit, 8 inches or 9 inches, and that 
every blow applied to it made it less likely 
to come out. 

By this time all idea of getting it out had 
been relinquished, the team had gone back, 
and they were discussing whether it would 
be cheaper to split off the crank and make 
a new one, or drill out the shaft and make a 
new one. I had been thinking out a scheme, 
and told the foreman that I thought I could 
take it out. He reported what I had said to 


the superintendent, who came to me, and, 
after a little talk, told me to call what help 
I wanted, and try it. 

We took it outside, dug a hole in the 
ground, and set the end of the shaft down 
Raising it about a foot or more, 


into it. 
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we put some good blocking under the crank, 
laid a floor of plank on the blocking, put 
three or four inches of molding sand on ihe 
floor, and let the crank down on toit. We 
filled in sand against the inside of the rim, 
and level with the top of it, leaving a space 
6 inches wide and 8 inches deep between 
the sand and the hub on each side. \Ve 
built up a stage about 10 feet high over the 
crank for men to stand on,and got a bar of 
iron up into place to drive on the sha‘t. 
By this time iron was running in the foun. 
ry, and the boys poured a double hand | f 
it in on each side of the hub. We waited 
till the iron had stiffened, so that it woud 
not run out if we broke up the sand, and 
then, with three or four men on the stage, 
and as many below, we brought the bar 
down on the shaft, which started at the 
first blow, and half a dozen more drove 
it out. The casting around the hole was 
not so hot but that I could hold my hand to 
it with little discomfort. 

The reasoning which led me to adopt this 
scheme was something like this: The term 
cast iron is often used as a figure for ab- 
solute rigidity, but it has no such property. 
It will come and go according to circur 
stances, and it will offer very little resist- 
ance to coming and going alittle. I thought 
that if I heated the outer part of the hub, 
as soon as the heat had penetrated it sufi 
ciently, itsex pansion circumferentially would 
expand it diametrally, but it could only 
do so by pulling away from the shaft the 
cold, or cooler, metal immediately around 
it, thus enlarging the hole and freeing the 
shaft. I did not think it necessary to heat 
the hub ‘‘ just to the joint and no farther.” 
I depended upon the accommodating char- 
acter of cast iron to help me out there. | 
may say that the surface of the shaft was 
jammed into the grain of the casting for 
or 3 of the length of the fit, as it never 
could have been in a shrink fit, and that 
probably the driving done on it in taking it 
out at last did not amount to half of one 
per cent. of what had been done before the 
heating. 

In planning this scheme my premises 
may have been false, and my reasoning 
illogical, but my conclusion was all right. 

St. Johnsbury, Vt. T. Hopason. 


Common Nonsense in Trade, 
Editor American Machinist : 

Although this subject is not one directly 
relating to mechanical things, still it is so 
importantly connected that I think you 
may make room for it in your paper. 

In calling the matter nonsense, I do not 
pretend to say which side the cause of non- 
sense rests upon, but simply to point out 
that there is nonsense somewhere. 

See a machine, tool, or other thing adver- 
tised and write for description and price, 
and in many cases you will receive a very 
good description, but when you want to 
find out what it can be bought for, and 
refer to the price list, you find the prices 
very high, but ‘‘ svlyect to discount,” and 
as you have not been supplied with dis- 
count sheets, you might as well not have 
been supplied with a price list, for it is of 
no use to you whatever. 

This matter to a certain extent is, of 
course, all right. The cost of manufacture 
changes at times, and it is easier to change 
discounts than list prices, but when it comes 
to setting a price upon a thing that is never 
intended to be the selling price, but twice 
as high as any one would be crazy enoug! 
to pay, and then making a discount of 
from 50 to 90 per cent. on the start, it looks 
to me like a case of nonsense somewhere. 

If a buyer would rather buy a thing at 
$5 and 50 per cent. discount than at $2.5) 
and no discount, then it is evident that the 
foolishness rests with that buyer. 

I would not be surprised to see some 
people list a tooth pick at $100 and then 
offer 99,°°, per cent. discount. 
two ways of conducting business—one is on 
the ‘‘ square,” and that isto first find o 
what price would allow a fair profit, ar 
then be satisfied with it, and the other wa 
is ‘‘ hoggish,” that is, not to know wha 
you will be satisfied with, but be very car: 
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ul to get every cent that any one, by any 
means, can be made to pay. A motive of 
greed will cause a man to list a hammer 
valued at $1 at $10, and then take that 
amount for it if he can find any one green 
enough to pay it, or if not green enough 
to pay $10 then just as near $10 as his 
greenness will allow. 

~ Many men follow this plan because it is 
the established custom, but I am pleased to 
novice that there are some—and the number 
is crowing—who have left this old, greedy 
worn out track for something nearer fair, 
and vastly more sensible. As in any other 
new thing, there are obstacles in the way, 
put it is safe usually to pursue a fair and 
sensible way, even if it isa little out of the 
established custom. 

There are many things that in ‘‘ trade” 
are considered all right, that a similar 
amount of dishonesty in other directions 
would place the operator behind prison bars. 

Suppose I go into a store to buy a suit of 
clothes. I expect to get fair value for my 
money, and I also expect that the dealer will 
make a fair profit, but what about my ex- 
pectations? The first thing the dealer does 
isto ‘size me up.” He is a student of hu- 
man nature and has made it a study anda 
very important side line in his business for 
years. He isnot satisfied with a fair profit 
on his money invested and fair pay for his 
time, if he can make his skill as a ‘‘lingo 
slinger” bring more. If he thinks, after 
giving me a close examination, that Iam a 
person who might pay $25 for a $3 suit then 
$25 isthe price, and then if he tries this and 
fails, then he tries a lower price, and bya 
system of acting and trade smiles, he finally 
sells at a profit of some kind, and rests con- 
tented, for he feels that he got all he could. 
This clothing dealer does not have every 
thing his own way, for people have learned 
his tricks; they go into his store to buy 25 
cents worth of goods and feel quite satisfied 
if they succeed in striking a satisfactory 
bargain in two hours’ time (at 25 cents per 
hour). I Know a prominent lawyer who 
spent eight hours’ time, and must have trav- 
eled at least 10 miles in buying a pocket- 
book for his boy at 25 cents. 

Perhaps if he had bought a piece of 
leather he might have supplied the dealer in 
that time and with less real work, but he 
was learning human nature. 

It is upon such a foundation that this 
high discount plan is based. 

When people come to reckon their time 
and add the bill to some of these great bar- 
gains got by dickering the matter will look 
quite different.. The file manufacturers 
have adopted one price list, but their dis- 
counts so modify the lists, and are so change- 
able that the price list is of very little 
consequence. 

If the milk dealer is caught pumping 
water into hismilk from a strictly ‘‘busi ness” 
motive, he is arrested, for this sort of dusi- 
ness ig not popular, but a man can buy $100 
worth of ordinary stock, and adulterate it 
with human nature, skill, trade smiles and 
choice lingo and make more money than the 
milk dealer ever dreamed of. 

Business is business and robbery is rob- 
bery, and if a person does not either go to 
heaven or to jail for his various offenses, 
then he does not get what he deserves. 
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Self-propelling Fire Engines, 

Editor American Machinist : 

| have read with much interest the articles 
on the above subject, and would like to 
add my own opinion to those already ex- 
pressed. 

Here in Chicago fire engines are often sent 
to fires a mile or more distant. 

A “small cylinder of compressed air” 

‘ould hardly do for such a case. Now, if 

we discard the boiler and substitute larger 
reservoirs and self propelling mechanism, 
as Mr, Neuert suggests, we have an entirely 
different machine, and one which, if the in- 
creased amount of air can propel it at the 
required speed for a sufficient length of time, 
would be well worth considering after com- 
pressed air has a wider use than at present, 
Ssy, after itis used for propelling street cars, 
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But at present when the electric motor is 
accomplishing so much that several of your 
correspondents are trying to accomplish by 
means of compressed air, the electric fire en- 
gine described by Mr. Neuert is likely to be 
considered first. There is nothing new 
about this engine. I saw a photograph of 
one over two years ago, and if I am not 
mistaken several of them were in use in Ber- 
lin. 

Judging from the photograph, they were 
much lighter thanthe steam fire engine and 
probably just as efficient, and were easier to 
get to work and more economical. 

These systems are, of course, only for the 
more densely- peopled parts of large cities. 

Now, Iam not yet a mechanical engineer, 
I am just what I sign myself to be, but I 
think that from an engineering standpoint 
the best thing would be to abolish the fire 
engine altogether. Build a central power 
station equipped with pumps and accumu- 
lators, and lay heavy cast iron mains. It 
would be practicable to keep water in these 
mains at a pressure of 800 pounds per square 
inch. 

The highest pressure obtainable with a 
good fire engine is about 240 pounds. These 
mains could be laid in all the principal 
streets, where there is the greatest value in 
the most confined space, and would give a 
practically continuous fireengine, having an 
unlimited head in place of the few feet we 
now have. A special form of hydrant 
would have to be used for this pressure, and 
each hydrant would be as efficient or more 
so than a single fire engine. 

Nor would the above system be of use 
only for extinguishing fires. It could be 
used in depots and on docks for operating 
hydraulic cranes, in office buildings for ele- 
vators and lifts, and could be changed into 
rotary power by means of Pelton or other 
water wheels or motors, and used for dyna- 
mo-driving and many other purposes. It 
would be especially valuable when used for 
small rotary motors, as with a small ma- 
chine and this high pressure a large amount 
of work can be done with a small amount of 
water. I see no reason why this system is 
not in use here, for it would prove a very 
good investment for capitalists. 

The AMERICAN MACHINIST has several 
times advocated the more general use of 
ball-bearings by engine and tool builders, 
and I see that the Lodge & Davis Co. have 
used ball-bearings to quite an extent in 
their new motor-driven radial drill, which 
ought to prove a very good machine. Why 
don’t tool-builders use ball-bearings to take 
the end thrust on their lathe spindles, and 
for many other purposes? THE Cus. 
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Two-part Hollow Piston. 

We have been favored by H. Bollinkx, 
Society Anonyme, Brussels, with a blue 
print, from which the engraving represent- 
ing the steam engine piston adopted at these 
works has been made. 

It will be observed that the piston ts 
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made in two pieces, A and B, which pieces 
are easy to cast. These pieces are fitted to- 
gether, as indicated, the fit being a tight 
one, so as to make practically one piece, 
with a steam-tight joint between the parts. 
The rod is forced to place by hydraulic 
pressure, the indications of the gauge show- 
ing what pressure will be required to start 
the fit. 

In regard to this plan of making hollow 
pistons it may be observed that making the 
casting in halves brings about the certainty 
of equal metal all around, and also the 
certainty of a clean inside. When casting 
in one piece, with holes through the sides 





AN INTERESTING GEAR WHEEL. 


for anchoring the main core, it may happen 
that the core may shift, leaving the metal 
dangerously thin on one side. In the in- 
stance of large cores, requiring a frame, 
which must be removed in pieces through 
the holes in the sides, it has happened that a 
plece has not been removed, the result 
being that in time it has worn a hole 
through the wall of the piston. 

Mr. Bollinkx writes us that they favor 
the putting together of all tight fits of their 
engines, large and small, by hydraulic 
pressure. Thus their fly-wheels are made 
in two pieces, the pressed fit being de- 
pended upon to hold them in place on the 
shaft, the halves being simply bolted to- 
gether. 

-- => 

A labor difficulty was settled in Boston 
the other day without friction between the 
workmen and their employers, and after a 
fashion that was mutually satisfactory. 
The record of the affair might be studied 
with advantage in other cities by those who 
have to do with labor in any relation. A 
disagreement occurred between the bricklay - 
ers of the city and their employers on the 
old question of wages. The men, not waiv- 
ing their demands,continued at work. There 
had been keen competition in the building 
trade for several months, and, owing to the 
narrow margin on which the contractors 
had to do business, they did not think that 
they could pay the men more than 35 cents 
an hour. Themen wanted 45 cents, and the 
controversy was referred to a board repre- 
senting both parties. The arbitrators could 
not come to an understanding, and the situa 
tion was ripe for a lockout or a strike. It 
was decided, however, to make another effort 
to reach a settlement. The whole matter 
was accordingly submitted by the arbitra- 
tors to Mr. William Lloyd Garrison, as 
referee, whose decision it was agreed should 
be accepted. The referee fixed the wage 
rate at 42 centsan hour, which the brick- 
layers are now receiving for their labor, 
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Not a day’s work had been lost by the men 
or the contractors, and no one in the com- 
munity was any the worse off for the 
dispute between them.—7h¢é Hrening Post. 
—— oape -——- 
Mineral Resourees of the United 
States. 

The tenth report of the mineral resources 
of the United States, embracing the calen- 
dar year 1893, has been issued, and it gives 
evidence of a good deal of intelligent labor 
in its preparation. From this report it is 
learned that the mineral products of the 
country were smailer for the year under 
consideration than for any year 
since 1889, being 114 per cent. 
less than in the preceding year. 
This decline has been fairly 
well divided, although most 
noticeable in pig-iron and 
structural materials. In petro- 
leum there was an increase in 
value, but a decrease in volume, 
the reverse of this being true 
in the instance of bituminous 
coal. The amount of gold pro- 
duced was greater than in any 
year since 1886, the increase 
being mainly in Colorado. 

The number of completed 
blast furnaces in the country 
in January, 1894, was 519, as 
against 569 in January, 1892, 
but the capacity of the 519 is 
materially greater than of the 
569. Not one new furnace, it 
is said, is now being built. 

The annual converting ca- 
pacity of the Bessemer steel 
plants built and building has 
increased from 5,857,143 tons 
to 7,740 900 tons, and the an- 
nual capacity of the open 
hearth steel plants from 1,383,- 
929 tons in January, 1892, to 
1,740,000 tons in 1894. 

The production of Bessemer 
steel rails in 1893 was the 
smallest since 1885. 

In the production of iron ores 
there has been but little change in the relative 
positions of the States as between 1892 to 
1894. Virginia has risen from seventh to fifth 
place, while Tennessee and New Jersey have 
changed places, the former falling back, 
and the latter advancing one place. Both 
States have actually fallen back, as com- 
pared with production in 1892. 

Some space is given to the problem of 
smoke prevention, the statement being 
made that in St Louis this is practically 
accomplished. In that city an association 
of some 1,800 prominent men was formed 
to deal with the question, and the conclu 
sion is reached that this accounts for the 
results. Some account of the means em- 
ployed to prevent smoke is given, but there 
is nothing new in the ground gone over. 
Some of the best means of preventing smoke 
are said to result in fuel economy, because 
cheaper coal can be burned. Altogether a 
good deal of useful information is given in 
the report. 
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*An Interesting Gear Wheel. 


We present herewith a reproduction of a 
photograph of a gear wheel which has some 
points of interest to mechanics. This gear 
wheel was made by the Geo. V. Cresson Co., 
of Philadelphia, and is to form part of a 
20 inch pipe-mill which is being built by 
that company for the Tasker Pipe Associfa- 
tion, of South Bethlehem, Pa. The mill 
will weigh about 60 tons. 

The gear is 74 feet diameter, and is a spur 
wheel and two bevel wheels combined in 
one piece and forming a single casting. 

It will be driven by a pinion, which will 
engage with the spur teeth, and there will 
be five steel bevel pinions on each side en- 
gaging with the bevel gears, the purpose of 
the arrangement being to control the rolls 
used in the mill. The gear was molded in a 
gear-molding machine without a full pat- 
tern, and is a very good example of what 
can be done with modern foundry appliances. 
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* Changing Machine Designs.” 





A correspondent, on another page of this 
issue, brings up the old question as to the 
policy of modifying standard machines to 
suit the ideas of customers. Generally 
speaking, in this country the objection of 
manufacturers to alterations in standard 
machines amounts to a strong prejudice. 
We have known of firms losing important 
orders because they would not make slight 
changes in one or two of the machines 
wanted, these alterations being such as 
would not in any way disturb the patterns, 
and, moreover, any extra cost incident to 
the alterations would willingly have been 
paid for by the purchaser. 

The manufacturer is likely to reason that 
he has devoted a good deal of time to the 
design of his machines, and knows best of 
their adaptations to the requirements, and 
in this he may be right, but, on the other 
hand, the purchaser may insist that he is 
the best judge of what he wants, and is 
willing to pay for. 

From the manufacturer’s point of view, it 
may be said that alterations that are for the 
worse rather than the better will injure his 
business, a poor machine standing as a per- 
petual advertisement of bad design, for 
which he gets the credit, and which will 
injure his trade for years tocome. And, 
beyond doubt, it will so stand, notwith- 
standing the purchaser asserts that he is 
willing—and really is willing—to take all 
responsibility of the changes that may be 
made, 

When the purchaser insists upon altera- 
tions, the manufacturer is likely to look 
upon it as an insinuation that he does not 
know how to build kis own machines, and 
he may, sometimes with good reason, as 
previously intimated, fear that it will harm 
him to an extent much greater than will be 
covered by the profits of the sale, while the 
purchaser is not likely to forego his right to 
have what he wants, if he pays for it. 

It is a vexed question, in whatever way 
it is looked at. There are, no doubt, many 
instances in which the manufacturer cannot 
at all afford to depart from his usual prac 
tice. As, for example, let the machine be a 
steam engine with an established reputa- 
tion. Now, it stands to reason that the 
builder could scarcely be paid to make 
alterations at the suggestion of another 
that would make an unsatisfactory operat- 
ing machine of it. The fact would always 
stand out that he built it, and it was not a 
good engine, and it would be likely to do 
him more harm than a dozen good ones 
would do him good. 

Manufacturers are not infrequently ac- 
cused of uppishness because they will not 
make changes in standard machines to suit 
customers, but when they will not do so 
they generally have, or at least think they 
have, good reasons for refusing. 

Instances may and do occur in which 
purchasers ask for a change that is entirely 
innocuous, a change for which the machine 
will be neither better nor worse. Even 
then the manufacturer may take exception 
to the appearance of vacillation indicated 
by the change, as being likely to harm his 
business by giving an impression that he is 
not quite certain of what he is doing at any 
time. 

There is still another way in which the 
matter may be looked at. There are manu- 
facturers who see something besides dollars 
and cents intheir work. That is, while there 
are manufacturers who see nothing in their 
business but the money to be made at it, 
there are others to whom poor product 
would be a perpetual nightmare ; those to 
whom the credit of good work is of more 
consequence than getting rich, because they 
get more satisfaction from it. They feel 
that their product stands, as it were, a part 
of their character. They attach a moral 
value to it. With such manufacturers 
making a change that would make of the 
machine a poorer one would be about equiva- 
lent to lying in business, or something of 
the sort. As we have said before, the ques- 
tion is a vexed one, and can hardly, we 
should ‘think, be covered satisfactorily by 
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any single ethical covering. Some light, 
however, may be thrown on the matter by 
those of extended experience. 
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Milling Machine Feeds. 

A correspondent whose letter appeared in 
a recent issue of this paper touches upon a 
subject which pertains to what may be re- 
garded as fa curious aberration by those 
who have been concerned with the develop- 
ment of tbe milling machine. 

If we consider the lathe we find that a 
given lathe tool will stand to remove a chip 
of a given thickness; which may be one 
thirty-second of an inch. Under ordinary 
conditions it will take this chip at a speed 
of about twenty feet per minute; which 
means;that if the work is a little over six feet 
diameter it must revolve one turn per min- 
ute, while if it is a little over four inches 
diameter it must revolve about twenty revo- 
lutions per minute. But in order that the 
thickness of the chip may remain the same 
the feed per revolution must remain the 
same; which indicates that the feed motion 
is properly taken from the spindle, and that 
it is right that the actual speed of the feed 
belt should, other things being equal, be re- 
duced or increased with the reduced or in- 
creased rotative speed of the spindle and 
the work ; or, in other words, that the feed 
should, for like conditions as to character 
of work and cut, have a fixed ratio to the 
spindle rotation. The same reasoning ap- 
plies to most other machine tools—drill 
presses, boring mills, etc.; but it does not 
apply to the milling machine, and yet mill- 
ing machines are made as though it did ap- 
ply. It will be admitted that each tooth of 
a milling cutter four inches diameter should 
be expected to take as heavy chip as can 
be taken by each tooth of a cutter two 
inches diameter, if the teeth are of the same 
pitch, if the cutters run at the same surface 
speed, and do work of the same character. 
Under these conditions the same number of 
teeth strike the work per unit of time, and 
the feed should therefore be the same per 
minute, notwithstanding the fact that the 
smaller cutter must run twice as many rev- 
olutions per minute as the larger one; 
which means that the feed per revolution 
of spindle when using the larger cutter 
must be twice as much as when using the 
smaller cutter. 

Stated differently, we may say that lathe 
feeds and milling machine feeds agree in 
so far that they should, under unvarying 
conditions as to character of work, cut, etc., 
remain the same for a given cutting speed, 
but they differ in that while the rate of 
lathe feed, under equal conditions, varies 
with the rotative speed of spindle, the rate 
of milling machine feed should, under the 
same circumstances, remain constant re- 
gardless of rate of spindle rotation. 

This points to the cone pulley as the 
proper source of the feed motion in back- 
geared milling machines rather than the 
spindle, and, in fact, indicates that feed 
motion should be derived from some part 
of the machine having a uniform rate of 
rotation, independent of spindle rate of ro- 
tation. 

Such an arrangement was advocated in 
our columns 10 years ago (issue of Septem- 
ber 20, 1884), by Fred J. Miller, and the rea- 
sons for its adoption given, since which 
time a few users of milling machines have 
adopted it by making the necessary 
changes, and have found it very satisfac- 
tory. 

The ‘‘high speed attachments,” which 
have been brought out since that time to 
obviate the difficulty with small stem cutters, 
pointed out in the same article, have, at 
the same time, helped somewhat in the 
matter of feeds because they run small cut- 
ters much faster without increasing spindle 
speed. 

——_->e—__—_- 

We hear a great deal nowadays about the 
cheapness of living as compared with twenty 
or thirty years ago. This may possibly be 
true in some localities, but we must confess 
to not knowing exactly where. Take New 
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York for example. Ze Sun is authority 
for the statement that board for mechanics 
here was formerly from two dollars and q 
half to three dollars a week, and that now 
the same kind of board is five and six (o}- 
lars. And about the same proportions pre. 
vail in the instance of a mechanic who })as 
to rent rooms for a family. The 
counts for this increased cost in living in 
the increased value of land, which, 
doubt, is true. 

In the same line of thought the remarks 
of a manufacturer ina Connecticut city may 
be noted. They were tothe effect that it 
was sometimes convenient to patroniz: a 
little corner blacksmith, but that his char,es 
were so high that it was rather ruinous to 
do so. But, he remarked, the blacksmith js 
not to blame. He has to pay more yearly 
rental for his little place than a clear title ‘o 
it is worth. 
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The “ Minneapolis.” 





The ‘‘ Minneapolis,” the latest ‘‘commerve 
destroyer” added to our navy, developed «in 
her trial trip, which took place on the 15th, 
a speed of slightly over 23 knots; whi-h 
makes her the fastest vessel we have, and 
secures for the Cramps, her builders, a 
speed premium of over $400,000 ; her guar 
anteed speed being 21 knots, with a pren 
um of $50,000 per quarter-knot exce 
The contract price of the ‘‘ Minneapolis,” 
exclusive of her armament, is $2 690,000. 
She is 412 feet long, 58 feet beam, and has 
a displacement of 7,350 tons. There are 
three manganese bronze screws, each driven 
by a separate triple expansion engine, de 
signed by the Bureau of Steam Engineer. 
ing. The engines have cylinders 42 inches, 
59 inches and 92 inches diameter, and 42 
inches stroke, and the maximum steam 
pressure is designed to be 160 pounds. Dur 
ing the trial run a speed of 137 revolutions 
was attained, the average for the run being 
137, the horse power being approximately 
21,000. Everything is said to have worked 
very smoothly and satisfactorily. 
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It begins to dawn upon those intrusted 
with the testing of steam boilers in New 
York City, that the hydrostatic pressure 
test as applied is not satisfactory by itself, 
and hence there is a movement looking toa 
change in the law in that respect. No 
change, however, can be made until the 
legislature meets again. It has always 
been known by engineers that the hydro 
static test alone was of little or no value so 
far as the safety of a boiler for any consid- 
erable length of time was concerned, one 
reason for this being that the boiler, in some 
of its parts, may be in such a state of corro 
sion that, by the continuance of the wear- 
ing away, it would be quite unsafe in a few 
months after the application of the pressure 
test. And it may be in such condition as to 
be strained in some of the worn-away parts 
to the extent that the pressure test only in 
creases the danger of letting go. A thor- 
ough internal and external examination of 
a boiler is the only ‘‘ test” worth mention- 
ing, after which the pressure test is not 
particularly objectionable. 


cape 


From all over the world, so to speak, 
come accounts of some remarkable clothing 
that, worn by a soldier, will protect him 
from the bullets of the enemy. No one ap- 
pears to stop to consider that a soldier 
clothed in this armor would be in about the 
same condition—so far as marching aud 
fighting is concerned—as the redoubtable 
Falstaff, as portrayed by some of the ablest 
impersonators on the stage. We suppose 
that about every soldier who enlisted for the 
late war from Massachusetts, and probably 
from a good many other States, was impor 
tuned to buy a bullet-proof vest, which vest 
consisted of a steel plate covered with clotli. 
And every soldier who bought one threw it 
away not later than the second day’s rei! 
march he was engaged in. A soldier mig)it 
be protected against hostile shots in a goo 
many ways,in which he wouldn’t amou:t 
to anything in particular as a soldier. 
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Literary Notes. 





[E USES OF COMPRESSED AIR. By Addison 
Rand. 

The author, a recognized authority on 
compressed air, indicates in this little 
volume the utility of air as a motive power, 
and gives a comprehensive and interesting 
account of the important uses which have 
been found for compressed air, within a 
comparatively short period, such as tunnel- 
ing and drilling, pumping, operating shops, 
tools, guns, aerating, atomizing, and its use- 
fulness in railroad service. The book is 
not intended as a scientific exposition, its 
contents are simply descriptions in a com- 
mon-sense way of the principal uses of 
compressed air, and its wide range of ap- 
plication may be a revelation to some 
readers, The illustrations have been care- 
fully prepared, and are very fine, in fact, 
the whole is handsomely gotten up. The 
book is published by Republic Press, 14 
Lafayette Place, New York. Price, $1. 


T. Dunkin Parett, president of the Tanite 
Co., Stroudsburgh, Pa. has issued in 
pamphlet form a lecture delivered by him 
and printed in the Journal of the Franklin 
Institute. The lecture consists of the get- 
ting together a good deal of what is known, 
ancient and modern, about emery and its 
uses. It is a very interesting little pam- 
phlet which, we presume, can be obtained 
from the Tanite Company. 


sols. AND) 
UE sinsWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 

ways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. 
communication, they should be written on a separate 
sheet 


(348) J. J. H., Plainfield, N. J, writes: 
Please inform me how umbrella ribs are 
mide, are they pressed or rolled? A.—We 
presume they are rolled. 


(8344) W. H., Bayonne, N. J., writes: 
Please advise me if there is any book pub- 
lished treating on photo copying drawings, 
and from whom it can be obtained. A.— 
‘Modern Heliographic Processes,” by E. 
Leitze. can be obtained from any dealer in 
scientific works. 


(345) F. H. F., New York, writes: Kindly 
inform me as to the number of horse power 
that is generated by live steam passing 
through a 1 inch (nominal) pipe under a 
boiler pressure of 60 pounds per square 
inch. A.—The weight of steam discharged 
per minute through a 1-inch pipe, whose 
length is 240 diameters, is 4.82 pounds. 
Multiplying this quantity by 2 we have 8.64 
horse-power. 


(846) G@ H.C., South Framingham, Mass , 
writes: Kindly inform me if there is any 
book published giving a complete descrip- 
tion of all the vesselsin the U.S. Navy? 
A.—The most reliable description of all 
the new vessels in the U.S. Navy you will 
find in the reports of the transactions of the 
Society of Naval Architects and Marine En- 
gineers. Address, Secretary and Treasurer, 
1710 F Street, N. W., Washington, D. C. 


(347) X. Y., ——, asks: How would 
you construct the piston and packing for a 
hydraulic machine, mercury being the fluid, 
so as to prevent any leakage of mercury 
with a pressure of 40 pounds per square 
inch 2 A.—We should use a plain cast iron 
ram, having a diameter nearly equal to that 
of the cylinder, and use leather cup pack- 
ing fitted into a cell made for its reception 
in the interior of the cylinder; in fact, we 
should adopt the construction of an ordinary 
hydraulic press, as illustrated in many text- 
books on mechanics, or in any elementary 
treatise on physics. Your other questions 
are answered in our issue of July 12th. 

(848) C. 8, Bridgeport, Conn., writes: 
Please give me a short description of the 
method of bending } and } inch steam pipes 
into @ spiral coil about 6 inches diameter, 
the coils are to be about 3 inches apart, 
they will have to be bent whencold? A.— 
These pipes can be bent to the desired form 

na mandrel revolving ina lathe. 2. Ina 
previous number of your paper, about a 
year ago, you published a short notice of an 
article treating on coil boilers, by Chas. 
Ward, and read before the marine and naval 
‘ngineers. Please give his address so that 
| may get the article. A.—Write to Ward 
‘Marine Boiler Works, Charleston, Kanawha 
County, W. Va. 








If questions are enclosed with a business 
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(349) R. J. S., Centerville, Ia., writes: 
Please answer the following question in 
regard to pumping water from a well 2.600 
feet deep, with water at 250 feet from the 
surface. We wish to put in our city a 
pump that will answer fora fire pump. Is 
there any pump on the market that will 
force the water from a well as deep as this? 
The well is 8 inches diameter. A.—There 
are deep well pumps on the market adapted 
for forcing water out of wells of great 
depth, but it is doubtful whether you can 
get a pump of this kind to suit the small 
diameter of the well, you may have to get 
special patterns made. We should, how- 
ever, advise you to write to pump manu- 
facturers; the addresses of some of these 
are given in our advertising columns. 


(850) W. G. N., Chicago, Ill., writes: 
Kindly inform me as to height and diameter 
of a chimney which you would recommend 
for a standard return flue horizontal boiler, 
bricked in, containing 600 square feet of 
heating surface, and 16 square feet of grate 
surface ; tubes are 2 inches in diameter. A 
very ordinary grade of Illinois soft coal is 
used as fuel. Average steam pressure de- 
sired is 65 pounds. A.—We should use a 
chimney 21 inches square, and 80 feet high. 
2. Do you consider there is sufficient ad- 
vantage in a round chimney over a square 
one to recommend a somewhat expensive 
change? A.—There is very little difference 
between a square and round chimney as far 
as draught is concerned. Square chimneys 
of moderate cross section are cheaper to 
build. 


(851) W. E. G., Buffalo, N. Y., writes: 
I have the chambering of gun barrels to do. 
My reamers do not work as smoothly as I 
wish. The last reaming should leave them 
as smooth as glass. I have been using 
straight fluted reamers. The barrels are 
about .016 inch, tapering in 23 inches. Can 
you suggest a change in the reamers that 
will secure greater smoothness? .—We 
are not sure that we can without knowing 
more of the conditions. If a fluted reamer 
is used, it would be better to make the 
flutes spiral, and they should have very 
little backing off. Lubricant should be 
very plentifully used. If not successful 
otherwise, we should use a square reamer 
with blocks of wood upon it, made similar 
to those used for reaming the bore and 
should finish with this, taking, of course, a 
very light cut with it. 


(852) E. F. V., Montreal, Canada, writes : 
I shall have to place an exhaust fan on two 
molding machines, one on a buss planer, 
and one on a large door planer, with sand 
wheel. My employer wishes me to use a 
tube 8 inches diameter for entrance and 
exit; the manufacturers’ catalogue gives 
234 square inches for the area of the exit, 
and 200 square inches for the entrance, 
which gives diameters of 17} inches, 16 
inches. I would like to know if the fan 
will carry away the shavings with as 
much force through the small tubes as in 
the tubes of the size required by the manu- 
facturers. A.—The force in the smaller 
pipes will not be as great as in the larger 
ones, and the discharge through the smaller 
ones will be reduced. 2. Inregard to speed, 
the catalogue gives from 2,500 to 3,000 
revolutions per minute. My employer 
wishes me to use the pulleys which he has 
in stock, and these will give us a speed of 
2.200 revolutions per minute. Will this do? 
A,—The decreased speed will reduce the 
quantity of discharge. We should advise 
you to follow the instructions given by the 
manufacturer of the fan. Your third ques- 
tion we cannot understand without a sketch. 
We cannot furnish a copy of our issue of 
December 1, 1888, we keep no stock prior 
to 1893. 


(853) A. F. G., Chicago, Ill., writes: I 
would like to knowif a one horse power 
engine is large enough to run a lathe 14 
inches swing, and a shaper 18 inches stroke, 
both machines to run at the same time. If 
this engine is not large enough, please give 
dimensions of one that will be large enough, 
that is, diameter of cylinder, length of 
stroke, steam pressure, number of revolu- 
tions, and size of crank shaft. 4.—The 
power required to run these machines will 
depend upon the speed, the amount of work 
done, the particular design and construction 
of the machines. The character of the 
work to be done may also affect the power 
required to operate them. From this it will 
be seen that the estimate of power can at 
best be an approximation only. We should 
use an engine of not less than 2} horse 
power, having a cylinder 3 inches diameter 
and 4 inches stroke, running at the rate of 
400 revolutions per minute, with a mean 
effective steam pressure of 40 pounds per 
square inch ; crank shaft 14inches diameter. 
2. Give size of an upright boiler suitable 
for thisengine. A.—Weshould use a plain 
upright boiler without any flues; outside 
diameter of shell, 324 inches; height (not 
including ash pit) 79 inches ; inside diameter 
of furnace, 27 inches; height of furnace, 44 
inches; diameter of flue, 9 inches. 


(854) A. D., New Orleans, La., writes: I 
want to put in a keel condenser on a boat 22 
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feet long and 4 feet 5inches beam, whose 
engine is 33x5 inches, to run at a rate of 250 
revolutions per minute, with a steam press- 
ure of 150 pounds per square inch. What 
size of pipe shall 1 put in? I remember 
seeing a year or so ago a statement from the 
U. 8. Navy officers that where a keel con- 
denser is used the pipe should be about 
twice larger where it is connected to pump 
than at the other end, giving it a gradual 
taper from engine back to pump; this, it 
was said, is necessary for the satisfactory 
working of the condenser. Is thisso? What 
horse-power will the engine develop? And 
will not an ordinary good boiler feeder be 
sufficient to take the place of anair pump? I 
do not mean to get as good a vacuum, but 
I simply wish to recover the condensed 
water. A.—The engine will develop about 
5 horse-power. Allowing one-third of a 
square foot of cooling surface per horse- 
power, you will need a pipe of such a diam- 
eter and length as to give 1.7 square feet of 
cooling surface. It is possible to run the 
engine without the air pump, but the close 
regulation which a boiler feeder requires in 
connection with a keel condenser and with- 
out the use of an air pump may lead to very 
unsatisfactory results. It is essential for 
the satisfactory working of the keel con- 
denser that the delivery end of the tube 
should not exceed one half the diameter of 
the receiving end, for if a larger diameter be 
given to the delivering end, a part of the ex- 
haust steam will pass directly to the air 
pump over the water of condensation in the 
tube. The delivering end of the tube must 
be small enough to remain completely filled 
with water for the exclusion of the steam 
from the pump. The steam yacht ‘‘Leila,” 
on which experiments were made by a num- 
ber of United States naval engineers, had 
an air pump attached to the keel condenser, 
the latter being considerably below the air 
pump. The condenser consisted of a single 
copper pipe 5 inches inside diameter at the 
exhaust steam end, and 2 inside diam- 
eterat the pumpend. 2. Where a boiler is 
made of small 1 inch coils or pipe all in an 
intense heat with free circulation, how 
many square feet of heating surface will be 
required per horse power? I know that 10 
square feet is a frequent allowance for water 
tubes, but in such small pipes is not 5 or 6 
square feet of heating surface per horse- 
power sufficient? .4.—In boilers made of 1- 
inch pipes, 5 or 6 square feet of heating 
surface per horse-power may give all the 
steam required, but in our opinion the life 
of the boiler will be shortened, from the 
fact that if 5 square feet must do the duty 
of 10 square feet the life of the tube will be 
reduced. We do not favor using pipes of 1 
inch diameter, as boilers made of this size 
of pipes are generally dangerous affairs. 3. 
With very fine lines on the above launch, 
propeller being 22 inches diameter and 44 
inches pitch, is not a speed of 8 or 9 miles 
per hour probable?. A.—Yes. 


(355) P. L, Fitchburg, Mass., writes: 
You have given a formula for the velocity 
of flow of water through pipes, which reads, 


ae 4 se hE. 
15+ / ‘ 


d 
I can see that 4/2 x 4 x h is the theoreti 
cal velocity, and this would be obtained if 
there had been no resistance due to friction. 


I can also see that / makes the allow- 
cd 

ance for friction, but I do not understand 
what the item 1.5 is used for. Please ex- 
plain how 1.5 has been obtained? A.—Let 
h be the total head which causes the flow, 
when the discharge occurs freely into the 
air, and W the weight of water discharged 
per second ; then the theoretic energy per 
second is Wh; if now v be the actual 
velocity of discharge, the effective energy 
W v® 


29 


is hence the lost head will be 


3 
W (! ave ) It is more convenient to 


29 
deal directly with the heads, omitting W; 


2 
hence the effective head is = , and the 
a i] 


lost head is h — = This loss is due to 


g 
loss of head at entrance, and the loss of 
head in friction. The loss of head at en- 
trance is generally expressed by the follow- 
ing formula: 

h’ m .. 
a7 
in which /’ = loss of head at entrance, and 
m, a coefficient, its value for inward pro- 
jecting pipes is 0.93; when the end of the 
pipe is flush with the reservoir and has 
square corners, # = 0.49; and for perfect 
mouthpiece m™ = 0. When the condition 
of the end of the pipe is not specified, m is 
usually taken at 0.5. The loss of head in 
friction is generally expressed by the fol 
lowing formula: 


“=f x 


9 


in which 1’ loss of head in friction, f 
friction factor, / = length of pipe in feet, 
and d@ = diameter of pipe in feet. From 
the preceding we have, 


Wh", 


Substituting in this the values of /’ and /’, 
the formula becomes, 
A _ _* m 0° . l v3 
9 y 2 q 
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By solving for v, we have, 


hed Shad . 
h= ” +m5_ +f 
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taking 0.5 for the value of i, we have, 


a v* 
a= 1.5 | J 
d 2 q 


from which we get, 


vy { } 


jim 
29 
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which is the general formula for velocity of 
flow. You will find the whole matter ex- 
plained in detailin the ‘‘ Treatise on Hy- 
draulics,” by M. Merriman, an excellent 
book treating on this subject. 
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insertion under this head. About seven words make a 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12 
Forming Lathes, Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
** National’? Lathe Chucks. 
Pattern and Brand Letters. 
and styles. 


Best made, page 15. 
A variety of sizes 


Heber Wells, 157 William St., N. Y 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 3s Cortlandt St., N.Y 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


‘Pumping Machinery.’’ New book, 450 pp. 8vo. 
270 Eng. Prospectus free. W.M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 

New Jersey Art Metal Co., Passaic, N. 
thin and ornamental castings in brass, 
aluminum, ete.; 
and aluminum. 


J., finest 
bronze, 
machinery name plates tn brass 


Grinders’ Supplies—Emery, emery wheels, grind- 
ing machines, knife powders and sharpeners, paste 
and liquid polish, whetstones, ete., ete.; quick 
process and large stock. Customers annoyed by 
the delays due to long processes and small stock 
can get goods ina hurry by buying of The Tanite 
Co., N.Y. City, Cincinnati, O., and Stroudsburg, Pa. 


“ Binders*’ for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50¢. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Eitber will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam eugines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street, New York. 
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A New Recording Pressure Gauge for 
Extremely High Ranges of Pressures,* 


By WM. H Hosoken, N J 


S3RISTOL 





The gauge herein described and _ illus- 
trated, although it may be adapted to ordi- 
nary ranges, has been designed especially for 
high ranges of pressures and to supplement 
the sinuous tube and diaphragm forms of 
recording gauges previously described. The 
principal object has been to produce a gauge 
which would withstand working pressures 
of 1,000 pounds or more, such as are em- 
ployed on oil pipe lines and hydraulic press 
work, without taking permanent sets, and 
one in which the readings for increasing 
and decreasing pressures would be the 
same, The writer has had difficulty in find- 
ing an ordinary reading gauge for high 
ranges of pressure which has been at all 
reliable in these respects. In testing and 
standardizing high-pressure gauges the 
most satisfactory results have been obtained 
with dead weights carried bya cap covering 
an exact square inch of area. At the Stev- 
ens Institute for test work, where high 


* Presented at the Montreal Meeting (June, 1894) 
of the American Society of Mechanical Engineers. 
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pressures are involved, a cylinder and plug 
of accurately known cross-section has been 
frequently employed on account of dif- 
ficulty to secure reliable high-pressure 
gauges. 

In Fig. 1is shown the interior construc- 
tion of a new recording gauge in which 
readings agree perfectly for increasing and 
decreasing pressures, over the entire scale. 
The spring part of the gauge consists sim- 
ply of a Bourdon tube of flattened cross- 
section, wound into a small helical form of 
four complete revolutions. One end of the 
tube is rigidly fastened to a bracket with an 
opening for the pipe communicating to the 
gauge; and on the end, free to move by ap- 
plication of pressure, a pen arm 73 is directly 
secured. The diameter of the helical coil 
being only oneinch, the actual motion of the 
free end of the tube is small, and as this 
motion is distributed through the four com- 
plete turns of the tube, it is evident that in 
the angular movement necessary to carry 
the pen arm over the scale of the chart, the 
tube itself is not strained to a point ap- 
proaching its elastic limit. By this con- 
struction, the necessity of multiplying de- 
vices is entirely avoided. By varying the 
thickness of metal, the cross-section and the 
number of revolutions of the tube, a helix 
adapted to any desired range of pressure 
may be obtained even as low as five pounds 
per square inch for the whole scale. In the 
manufacture of the helical tube there is no 
difficulty in reproducing them to 
fit a standard chart, as illustrated 
in Fig. 2, which shows a com- 
plete gauge ready for applica- 
tion. 

In this instrument, as in forms 
of recording gauges previously 
described, the pen, which is 
directly attached to the helical 
tube, records with ink on a chart 
revolved by a clock movement 
once in 24 hours. In Fig. 2 the 
total range is 1.500 pounds per 
square inch. 

This gauge is the joint inven- 
tion of Mr. E. H. Bristol and the 
writer. 






DISCUSSION. 

This paper, though itself short, 
was the occasion for the longest 
discussion which took place dur- 
ing the meeting, much of it 
being the result of misunder 
standings. Mr. G. C, Henning 
first expressed regret that the 
author of the paper was not 
present to answer some questions 
regarding the behavior of the 
Bourdon tube used in bis gauge. 
Experience had shown, Mr. Hen- 
ning said, that the Bourdon tube 
changed somewhat in use, owing, 
he thought, to the fact that it 
was composed of metal which had been 
formed cold by processes which set up 
strains within the metal, which strains 
showed their effects during the subsequent 
heating and repeated flexure of the spring. 
Because the spring used in this gauge 
contained more metal than is used in the 
common pressure gauge, he thought it might 
possibly be more susceptible to this influence. 

Mr. F. H. Laforge said he had found the 
Bourdon spring very liable to change and 
give false readings, especially in cases 
where the gauge is fastened to an upiake or 
boiler front in such manner as to be con- 
siderably heated. He considered it im- 
portant to avoid so placing them, and to 
take means of knowing, at frequent in- 
tervals, whether they were correct or not. 

Mr. J. F. Holloway called attention to 
the very great importance of being assured 
that such an instrument was not only cor- 
rect when new, but that it would remain 
accurate in service. An incorrect indica- 
tion by such a gauge was much worse than 
no indication at all, because the incorrect 
indication would be depended upon by the 
unskilled and inexperienced to their detri- 
ment. He called attention to the fact that 


varying pressure caused the arm carrying 
the pen to swing to and from the center of 
the diagram paper, and that the moment of 
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friction of the pen must, therefore, vary 
considerably, which, in a mechanism moved 
by delicate clock work, might possibly 
affect the accuracy very considerably. Con- 
siderable discussion took place on this last 
point without bringing out the fact that 
the moment of friction remained constant 
so far as the movement of the recording 
arm is concerned, and that, therefore, 
the amount of pressure indicated is not 
affected, but that what variation of fric- 
tional resistance took place could affect 
only the clock movement, and, therefore, 
the recorded time of a given pressure; 
which, since time could not be read on the 
dials to less than five minutes, would prac- 
tically amount to very little. It was also 
explained that the design was to have the 
pen so adjusted, and to use ink of sucha 
consistency as to make it unnecessary to 
have the pen actually touch the paper. 

Mr. A. A. Cary recalled his experience 
with springs made of wire, and said that 
those made of what is known as ‘“‘hard- 
drawn wire” would not stand as well as 
those made of tempered steel wire; he be- 
lieved, mainly because the drawing opera- 
tion set up internal strains within the wire, 
which strains were relieved in some meas. 
ure by the constant motion given to the 
spring in use, and the spring, therefore, 
weakened. 

T. R. Almond thought Mr. Cary was 
getting pretty near the root of the matter, 


and gave an account of some experience of 
his in coiling steel wire over an arbor of 
relatively small diameter compared to the 
diameter of the wire. He said: ‘‘I had a 
large quantity of wire to coil, and it was so 
hard that I was unable to coil it. It would 
continually break, and, in despair, I put it 
to one side, supposing that it was to be 
quite a serious loss to me. But it occurred 
to me that if I ran it through a bath of 
boiling water as it went into the coiling 
machine I might succeed. I rigged an 
apparatus so that it could be done in that 
way, and every bit of the wire has been 
coiled in that way without a single break- 
age, whereas before that the breaks would 
occur every few inches.” The speaker ex- 
plained, in answer to a question, that the 
wire referred to had been tempered by heat- 
ing and quenching, and he thought the 
increase of temperature amounting to some- 
thing like 152 degrees had simply permitted 
the molecules to more readily change their 
relative positions, which, of course, they 
must do when the wire is being coiled. 

In answer to further inquiries, Mr, Al- 
mond stated that ‘‘the wire was No. 11 
tempered steel wire, made by the Washburn 
& Moen Co., and the request was made in 
the order for a wire so hard that it would 
just bend over a mandrel .27 inch diameter, 








To get that, and have it so hard that it 
would answer my requirements, and yet 
not break, is avery difficult thing to do, 
and to return it to them, if it is too hard, 
brings about the condition that it may be 
too soft when it comes back. That is to 
say, thinking it is too hard, they get it 
softer than we really wantit..... I take 
it that if you warm a metal that has been 
compressed by hammering, drawing. etc., 
you help the molecules to arrange them- 
selves, or bring themselves nearer to what 
we may call the normal condition, and 
whenever you do that you will get a 
stronger material.” 

In answer to a question, Mr. Almond said 
he did not think the temper of this wire 
was drawn appreciably, at least not in the 
ordinary acceptation of the term. ‘‘I do 
not think the temper is drawn in relation to 
the value of the material for cutting pur 
poses, but it is, as far as strengthening the 
material is concerned. When I say temper, 
I mean drawing it so that it reaches some 
particular color with which we are familiar. 
I think that whenever you heat a metal, 
and also subject it to some vibratory action, 
you permit the molecules to arrange them- 
selves according to a law, which undoubt- 


edly exists, and by such an arrangement | 


bring them into a condition which gives 
much greater strength to the material, and 
I think this will apply to any of the metals, 
within certain limits. We all know whata 





disturbed condition the molecules must be 
in after hammering, rolling, drawing, spin- 
ning, etc.” 

During the discussion Mr. A. A. Cary 
stated that it had been decided in a suit at 
law involving the point that, the temper of 
steel was not changed by any temperature 
below 300° F. He also sketched upon the 
board the arrangement in use at Cary & 
Moen’s for tempering steel wire, consisting 
of an iron tank filled with lead, which was 
melted and kept at the proper temperature, 
the wire passing through this under rollers, 
out and into a tank close by filled with oil, 
and from this into a third tank with lead 
for drawing the temper. 

Mr. Geo. R. Stetson mentioned the case 
of steel bars, which it was desired to break 
into short pieces, and it was found that by 
first plunging the bars into boiling water 
they broke more easily than when cold, and 
also much more regularly, ¢. ¢., with a 
much more even fracture. 
=>: — 

Now comes an alert critic who has dis- 
covered that thename of Dr. Isaac ‘‘ Watts,” 
of hymnal fame, has been chiseled on Bos- 
ton’s new public library among the list of 
great inventors, instead of the name of 
James ‘‘ Watt,” the father of the steam 
engine,— Worcester Spy. 


JuLY 26, 1894 


Liquid Fuel in the Future.* 


By R. NEtson Boyp, M. I. C. E. 





The use of liquid hydrocarbons as fue} 
dates back almost to the early developmen: 
of the petroleum industry in Ameri: 
Patents for the application of liquid were 
taken out in this country as long ago as the 
year 1863, and since then numerous systems 
for burning petroleum oil or refuse have 
been proposed. The most successful and 
generally applied is that introduced by M 
Urquhart on the railways in Southern 
Russia, which consists mainly in breakin » 
up or pulverizing the petroleum by means 
of a jet of steam. As the Russian 0 
trade increased, the tank steamers con 
structed to carry the oil from Baku to the 
mouth of the river Volga were arranged 
burn petroleum residuum, and at present 
the numerous vessels employed in this trace 
burn nothing else Recently Mr. Jame: 
Holden. locomotive superintendent on th 
Great Eastern Railway, has found grea: 
advantage in the use of cheap oil and gas 
refuse in conjunction with coal. Of late 
years the use of liquid fuel has beeu 
strongly advocated for steamers. The ad 
vantages claimed for this fuel are: Its 
great calorific power, its easy storage, an! 
the economy in its application. The rela 
tive calorific values of coal and petroleum, 
according to Mr. Urquhart, are for coa) 
14,000 heat units, and for petr: 
leum 18 600 heat units, equal to 
an evaporation of 16 8 pounds of 
water per pound of fuel. Pri 
fessor Unwin recently made some 
experiments with the Priestman 
oil engine, and as a result gives 
the calorific value of petroleum 
under those circumstances at 25 
per cent. over that of Welsh coal. 
American authorities give the 
theoretical calorific value of coa! 
and petroleum as follows: 


Bituminous coal,.... 15,465 
Anthracite.......... 13,526 
Petroleum.... ..... 21,192 


These figures show the calor- 
ific value of petroleum as about 
40 per cent. greater than bitumi- 
nous coal. In practice it has 
been found that a ton of petro 
leum is equal in effect to 2 tons 
of good coal. These different 
results may, to some extent, be 
explained by the varied compo 
sition of different kinds of oil 
Petroleum as it comes out of the 
earth consists of a mixture of 
hydrocarbons with densities 
ranging from 0.60 to095. The 
hydrocarbons belonging to the 
paraffin series have a general 
formula of CH, + Hg, and the 
relative calorific value will vary with the rela 
tive proportions of carbon and hydrogen, and 
if we take a hydrocarbon represented by the 
formula C, H,, and C,, H,,, we find that 
the former contains 1 of hydrogen to 4 8 of 
carbon, and the latter 1 to 5.57 of carbon, 
and as the calorific value of carbon is 14,554, 
and hydrogen 62,030, expressed in heat 
units, the value of two such hydrocarbons 
will vary accordingly. Petroleum residuum, 
which is generally used as liquid fuel, would 
resemble the analyses of the paraftins of 
heavy density. In practice, any liquid hydro 
carbon is treated as fuel, and on the Great 
Eastern Railway a general mixture of all 
kinds of refuse from gas works and residual 
oils is used. The results obtained on the 
Great Eastern Railway are very satisfactory. 
On the locomotives using liquid fuel there 
is an absence of constant and laborious 
firing, the requisite pressure of steam is 
easily obtained by an almost imperceptible 
movement of the injector valve, there is an 
absence of smoke, and a great uniformity 
of pressure. Mr. Goodwin, in his inaugural 
address, as president of the Society of 
Engineers, lately gave a description of the 
working and cost of these locomotives, and 
stated that an express engine using 35.4 

*A paper read before the Civil and Mechanica 
Engineers’ Society, 
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pounds of coal per mile consumed under 
similar circumstances 11.8 pounds of coal 
nd 10 5 pounds of liquid fuel, or a total of 
2.3 pounds of fuel, and according to these 
4gures the liquid fuel is equal to twice its 
weight of coal. The advantages of liquid 
uel are summed up asfollows: First, that 
vith an ordinary grate steam can be easily 
aised without working the injector. Sec- 
ondly, fuel can be interchanged according 

'the state of the market. Thirdly, with 
. thin coal fire oil can be shut off at will 
vithout running the risk of chilling the 

re box. Fourthly, when standing, the 
coal fire will maintain steam. 

Now, if we turn to the experience gained 
with liquid fuel on board ships, we find an 
equal, if not a better result. The ships on 
the Caspian Sea have not used anything 
else for many years. The residuum is quite 
safe to use and to carry in large quantities, 
as it is quite non-inflammable until heated to 

50° Fahr.; and as all the gases and lighter 
hydrocarbons are distilled off, it has no 
smell and does not evaporate at ordinary 
temperatures. There is a gain in the saving 
of labor for stoking and an increase of cargo 
space. The economy of bunker space is 
clear when we consider that a cubic foot of 
coal weighs 80 pounds, and a cubic foot of 
liquid 50 pounds, and assuming the latter to 
be twice as effective, a cubic foot of liquid 
fuel will equal 14 cubic feet of coal in 
calorific effect thus saving 20 per cent. of 
space. But in calculating the bunker space 
required, the proportion is even more in 
favor of liquid fuel. In round figures, a 
ton of coal takes up 42 cubic feet of space, 
whereas $ ton of liquid fuel will occupy 224 
cubic feet. 

Captain Carmichael, in a paper read be- 
fore the Ship Masters’ Society in 1891, esti- 
mated that a steamer 2,200 tons gross 
register, with 750 indicated horse power, on 
a trip of 105 days, would effect a saving of 
“2,336 by using liquid fuel instead of coal, 
taking the cost of the former at 40s. and 
the latter at 20s. per ton. This estimate 
includes the saving in wages and the gain 
in cargo space. This saving would, of 
course, not be so large in the case of a ship 
leaving Liverpool, for instance, with bunker 
coal, say, at 153. per ton, and residuum oil 
at 23d. per gallon, or about 603. per ton, but 
even at these figures a saving would be 
effected owing to the gain of cargo space, 
the economy of labor, and the wear and tear 
of machinery. 

These estimates have been based on the 
supposition that 1 ton of liquid fuel is equal 
to 2tons of coal. But we have Professor 
Unwin’s statement that petroleum oil yields 
25 per cent. more calorific heat than coal, 
and this figure corresponds with the results 
given by Mr. Urquhart as the result of his 
experience on the railways in Southern 
Russia. On the other hand, we have the 
figures of Mr. Goodwin referring to the 
Great Eastern Railway, and find that 236 
pounds of coal per mile have been replaced 
by 10.5 pounds of liquid fuel, giving a pro- 
portion of 1 of oil equal to 24 of coal. 
Again, if we take the calculated heat value 
of petroleum and bituminous coal, we get 
the proportion of 1 to 1.87. In order to 
reconcile these different figures, the author 
can only suggest that the petroleum engine 
does not in its present state, although 
greatly perfected, give the whole value of 
the fuel, and that Mr. Urquhart’s figures are 
based on experience gained in the com- 
mencement of the application of liquid fuel 
to locomotives where probably the results 
obtained were not so good as they would be 
at present with more perfect apparatus. 

Now, with reference to the theoretical 
calorific value of petroleum as compared 
with coal, the question to be answered is: 
How is the comparative value of 1 to 1.87 
found sometimes in practice to be 1 of petro- 
leum to 2 of coal? This, in the author’s 
opinion, can be explained by the fact that 
the combustion of liquid fuel is almost per- 
fect, whereas that of coal is not so. Obvi- 
ously, a very considerable portion of the 
heat productiveness of coal is lost in the 
unconsumed particles of coal which are 
pparent in the shape of smoke, and there 
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is generally, if not always, a certain loss in 
the unconsumed particles found among the 
ashes. Another and important point must 
not be disregarded, namely that the boiler 
tubes are always quite clean and not coated 
with a deposit of soot, and the full benefit 
of the combustion is realized. It is, there- 
fore, not an exaggeration to state that in 
round figures 1 ton of liquid fuel properly 
burned for heating purposes will be equal, 
for practical purposes, to 2 tons of ordinary 
coal. The results obtained up to the pres- 
ent time in the use of liquid fuel have 
established the following facts: 

1. That it is a safe and economically 
manipulated substance. 

2. That its calorific value is much greater 
than coa], and consequently it offers advan- 
tages of less bulk, which specially affects 
shipping. 

3. That its cost at present delivered in 
England is about 60s. per ton, which is 
equal to 14 tons of coal in practical effect. 

4. That the supply at that price is un- 
stable, and that the supply is to be obtained 
from foreign countries only. 

The advantages in its use are clear 
enough, and in order to secure its greater 
application the questions of cost and supply 
have to be taken into consideration. 

However, even at the present cost of 
liquid fuel, it has an undisputed range of 
application. As an instance, the petroleum 
engine may be mentioned as a power pro- 
ducer. In many cases it is preferable to use 
a motor which does not require the erection 
of a boiler, entailing the use of a certain 
amount of space, and possibly the construc- 
tion of a chimney or a flue of some kind. 
This specially is the case in mines, where 
space is costly, as it has lHterally to be cut 
out of the rock, and where boilers are only 
admissible on the surface or close to the 
upcast shaft the steam has to be conveyed 
for considerable distances. In mines such 
a motor is frequently almost indispensable, 
and has to be adopted, regardless of cost 
within certain limits. The competing sys- 
tems for providing power under these cir- 
cumstances may be taken as compressed air, 
electricity and petroleum. At the present 
time electricity appears to be gaining 
ground for this purpose, but the petroleum 
engine has a great point in its favor in the 
economy of first cost for plant. This ad- 
vantage it also possesses on the surface, but 
here it comes into competition with gas. 
Professor Unwin, in his paper on petroleum 
engines, read before the Institution of Civil 
Engineers, gives the comparative cost of an 
effective horse power per hour as follows: 


Pence. 
Large condensing steam engine... . 0 26 
Small non condensing engine..... 0.77 
ORONO nae aiorsie ois cis Gina vie nas 0 86 
Petroleum engine...........-..s 0 50 


In this table the cost of Welsh coal is 
taken at 24s. per ton, gas at 3s. per 1,000 
cubic feet, and petroleum at 4d. per pound, 
which is equal to 4d. per gallon. All these 
figures appear to be high. Good engine 
coal in most parts of England does not cost 
24s., gas can be obtained in most towns 
below 3s. per 1,000 feet, and 4d. per gallon 
for petroleum is an outside price. However, 
as all prices are taken at a high figure, the 
comparison is probably accurate, and it thus 
appears that petroleum is 41.8 per cent. 
below that of town gas. Water gas is, 
however, much cheaper than town gas, and 
the cost is given by Mr. Dowson at .89d. 
per effective horse power in a small engine, 
and other statements show a cost of 0.3d. 
per effective horse power. Thus the ad- 
vantage of economy lies with water gas; 
but in order to obtain the benefit of it, the 
user must be in a locality where it is obtain- 
able, whereas the petroleum engine can be 
applied in any situation where a cask of oil 
ora 10-gallon jar can be delivered. As a 
matter of fact, the number of petroleum 
engines in use is daily increasing, not only 
for mines, but for many other purposes. 
Apart from the question of motive power, 
a large field for petroleum is to be found in 
the homely stove, which is coming daily 
into greater use. This stove does not come 
much into competition with gas, as it is 


MACHINIST 


mostly used by people inhabiting houses 
where gas is not laid on. 

With regard to the use of petroleum for 
industrial purposes in place of coal, prac- 
tically nothing has been done in this country 
beyond the experimental stage, nor is there 
any prospect of petroleum being thus em- 
ployed at the present prices. 

Taking the most favorable estimate of the 
calorific value of petroleum—namely, that 
it is twice as effective as coal, and the lowest 
present price, say, 23d per gallon—the cost 
will still be in favor of coal; thus 23d. per 
gallon is equal to about £3 per ton, and 
taking this as equivalent to 2 tons of coal, 
the Jatter is able to compete at any price 
below 30s. aton. Now, the selling price of 
coal in the centers of manufacture {is cer- 
tainly below 10s. per tonon the average. 
In certain industries, it is true that clean- 
liness, economy of space, absence of smoke, 
reduction of labor, may make up the differ- 
ence, but for general purposes the advan- 
tage of economy at present is decidedly on 
the side of coal. 

But there is another and very important 
point to be considered in dealing with the 
use of liquid fuel, and that is the question 
of supply. Although the quantity of re- 
fined oil or kerosene sent to this country is 
ample for lighting purposes, used either in 
lamps or for the enrichment of gas, this 
amount is small when considered as fuel. 
The importation of petroleum into the 
United Kingdom is over two millions of 
barrels per annum, equal to about 350,000 
tons, which would represent the calorific 
value at most of 700 000 tons, which repre- 
sents a small fraction of the consumption of 
coal. As regards steamships, it is quite 
possible that a development of the use of 
petroleum may take place in the near future, 
because they are in the position to take in 
their supply of fuel for a journey home 
and outwards at the seat of production— 
that is to say, at the eastern ports of 
America or the port of Batoum on the Black 
Sea. There are, however, two points to be 
noticed as against a general use of liquid 
fuel on board ships at present. One is the 
absence of any depots in different parts of 
the world on the track of steamers; so that, 
for instance, a steamer running from Eng- 
land to Australia would have to carry a 
sufficient quantity of fuel for the outward 
and homeward journey, unless a cheap 
supply could be obtained in Australia, 
which, however, is not the case just at 
present. Another point deserving attention 
is referred to in an article in the Hngincer, 
on the recent journey of the tank steamer 
‘*Baku Standard” to Philadelphia. The 
consumption of petroleum residue or astatki 
used is given as 20 tons per day, and is 
estimated to have done the work of 30 tons 
of coal. The result of the trip was success- 
ful except as regards the serious quantity 
of steam used in ‘‘spraying ” or pulverizing 
the astatki. The weight of steam required 
for this purpose exceeded the weight of 
astatki consumed, or about 1 ton per hour, 
so that considerably over 100 horse power 
was necessary to force the fuel into the 
furnaces. 

However, both these objections can be 
remedied. The construction of oil depot 
tanks at convenient points along the ocean 
highways can be easily accomplished, and 
would soon be realized if the necessity arose. 
Then, again, the great waste of steam re- 
ferred to is a matter which will find its 
remedy in some improvement or invention 
which is certain to follow a general want. 
Indeed, the attention of inventors has 
already been turned to this subject. 

Lastly, as regards supply and _ cost, 
although petroleum is known to exist in 
almost every part of the world, it is only in 
a few favored spots that it exists in quan- 
tity, and practically only in two localities 
where it is largely produced, namely, in the 

United States and South Russia. This cir- 
cumstance is in itself a bar to its general 
use in the Royal Navy, as in case of war 
the supply might be cut off, and our men- 
of-war, if depending on liquid fuel at sea, 
might find the tanks at the depots empty. 
Certainly, in reply to this it may be urged 
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that if the tanks are empty the ships can 
take in coal, as the use of liquid fuel does 
not preclude the burning of coal. But in 
that case the full complement of stokers 
would have to be kept on board to meet 
such an emergency. This would certainly 
not suit the merchant service, where the 
economy of wages would be one of the 
primary inducements for the adoption of 
liquid fuel. It is not, however, at all im- 
possible or improbable that we may some 
day geta supply from ourcolonies—notably 
from Canada—where large oil fields are 
known to exist at the present time un- 
touched. The question of supply depends 
altogether on the development of the petro- 
leum fields known at the present time and 
on the discovery of fresh deposits. Canada 
has already been referred to, and petroleum 
is also known to exist in quantity in many 
places on the Atlantic coast of America, in 
Mexico, and Venezuela. From these points 
a direct and cheap supply could be provided 
for this country. Of course, in speaking 
of liquid fuel as referring to petroleum, 
what is meant is the residuum which is 
left after the light oils and kerosene or illu- 
minating oils have been distilled over—the 
substance which is known as astatki in 
Russia. It is perfectly safe for transport 
and handling in any climate, and admirably 
adapted for use as fuel. In countries like 
Mexico and Venezuela, where kerosene is 
imported and is subject toa high duty, the 
process of refining crude oil for the pur- 
pose of supplying the local demand for 
illuminating oil ought to be very remuner- 
ative, and leave the residuum as a by- prod- 
uct to be exported at a low price to 
Europe. Some development in this direc- 
tion will no doubt some day take place, and 
then we may be able to secure a large sup- 
ply of liquid fuel at such a cost as to 
enable it to be applied to industrial pur- 
poses in this country. 

pe 
“Stuck for Postage.” 








Editor American Machinist : 

We would like to ask whether other 
parties than ourselves have been favored 
with applications for advertisements from 
an English paper known as the Board of 
Trade Journal, and stuck for postage as we 
have been. Three times we have had ap- 
plications from this party, without any in- 
dication upon the outside of the envelope 
as to whom it was from. Once we were 
compelled to pay 32 cents postage, once 54 
cents postage, and this week have been 
called upon for a 82cent item. The 
journal uses a two-penny stamp only, and 
incloses an envelope with an English one- 
penny stamp upon it, and wants:a reply. 

Watson & SrruuMan, 
ee ee 

A Cleveland, Ohio, dispatch says: A 
new astronomical instrument, termed a sex- 
tuple photographic telescope, has just been 
completed by Warner & Swasey, of this 
city, and is about to be shipped to New 
Haven, Conn. It will be placed in one of 
the Yale observatories, and though intended 
for general astronomical photography, will 
begin its picture-taking with the appear- 
ance of the August meteoric displays. In 
certain respects it is unique among photo- 
graphic telescopes, and may revolutionize 
present methods of work. It has six cam- 
eras instead of one, and together they cover 
a field in the sky equal to that which would 
be occupied by 2,400 full moons. By the 
use of the new instrument on the meteors it 
is expected to develop new facts relating to 
their height above the earth. The astrono- 
mers will place single telescopes at distances 
of two miles from the sextuple instrument 
and by means of electrical connections will 
photograph simultaneously. The plates 
will then be compared and calculations will 
be made witha view of establishing the 
distance of the meteors from the earth. 

It is said that the Midvale Steel Works 
have a new process of making armor plates, 
which will enable them to stand much more 
severe tests than any to which the Harvey- 
ized plates have been subjected. 
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As a train on the Central Division Rail- 
road passed through a city near Rising Sun, 


Md., a few days ago, a two-year old boy 
was on the track. Bewildered when the 
engineer gave the warning signal, the 


child continued on the track, the train 
running so fast that to stop it in time was 
impossible. The fireman, named Nelson, 
sprang through the lookout window, ran 
along the footboard, and, swinging from 
the pilot table, kicked the child in the fore- 
head, and knocked it into the ditch along 
the track. The train was stopped, the 
crew went back and carried the limp form 
into its home. The grandmother met them 
and fainted at the sight of the little one in 
strange arms. On the return trip the train 
stopped, and the little fellow was found 
playing in the yard, on his forehead the 
mark of the fireman’s shoe, made when he 
kicked him over and saved his life.— Bulti- 
more Sun. 
oo 
Bicycles are geared usually to 60 inches 
or 64 inches and racing machines 70 inches 
to 80 inches, and racers therefore do not 
have to move their feet at a rate of any- 
thing like seven strokes per second in order 
to goa mile in1 minute 56 seconds, as it 
has been assumed they do by one of our 
worthy contemporaries. 
z 
The East River tunnel, which was re- 
cently formally opened, is 2,516 feet in 
length, oval shaped, 8 feet 6 inches high, 
and 10 feet wide. It runs under Black- 
well’s Island. 
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There is a very decided exodus of work 
ingmen from this country to Europe just 
at present. This exodus may go on for a 
good while to the advantage of this country. 
It should be published all over Europe 
that the conditions here are substantially 
the same as there, viz., more men looking 
for work than there is work to do. Men com 
ing from Europe to this country in search 
of work are very likely to jump from the 
frying pan into the fire. They are almost 
certain to doso. This condition is bound 
to be righted here, but in the intervening 
time there is likely to be much suffering. It 
is better for a workingman in Europe who 
has the price of a ticket to this country to 





spend his money for bread and butter, than 
to invest itin a ticket. And this is likely 
to be true for some time to come. 

St tel 

A Joliet, Ill., dispatch says: When the 
late George Stewart, of Wilmington, died, 
he had many thousand dollars’ worth of 
securities, money, etc., locked up in his 
safe, of which he alone had the combina 
tion. When the executor, M. N. M. Stewart, 
came to administer the estate, he could not 
get into the receptacle holding the valu- 
ables. After consulting Warden Allen, Mr. 
Stewart sent the safe tothe prison. The 
most expert safe-cracker in the country, 
who is serving a long term, was shown the 
safe, and, walking up to it, looked it all 
over. ‘‘Can you open safes?” he was 
asked. 

‘That's what got me in here, 
vict replied. 

He was handed a chair and seated himself 
in front of the door, giving the handle 
several lively twists. Then he began a 
job that occupied over an hour’s time, but 
which ended in his throwing the door wide 
open. 
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The late Horace Greeley once assured a 
candidate for the Presidency that he stood 
no better chance of being elected than he 
did of being struck twice by lightning dur- 
ing the continuance of a single thunder- 
storm. Strange as it may appear, this last 
actually happened recently in a Western 
town, and the man operated upon is still 
alive. 
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A British Royal Commission has recom- 
mended that blasting with gunpowder in 
coal mines be prohibited. Experiments 
were made which demonstrated the danger 
of dust explosions from such blasting. 

ae 

A sult has been begun against the South- 
ern Pacific Railroad Company, in the United 
States Circuit Court at Los Angeles, Cal., 
by United States District Attorney Denis 
The object of the suit is to annul all agree 
ments between that company and some five 
other companies, compelling each company 
to operate its own line. The bill is also 
directed against the Pacific Mail Steamship 
Company to separate that company from 








HYDRAULIC DAMPER REGULATOR. 


This is a new damper regulator which works by water 


pressure, 
Write for discounts. 


Price, nickel plated, 
Guaranteed as sensitive and reliable as any. 


with chain and bracket, $125 


MASON REGULATOR C0.., Boston. 








West 
CARRIAGE & WAGON MANFRS Randolph a aaa cs er 
— rs Street. beth mc DARD. BUFFALO, NY.us.a 


Chicago 
Office, 




















9 to 24 in, Swing, 


Modern Design. 
Valuable Features, 


CATALOGUE FREE. | free. 





Here’s a Lathe 


We’re Proud Of 


And what’s better, our customers are always 
highly pleased with our tools; the workmanship, 
material and finishare ofthe highe st order, while 
our designs are the latest and most approved. We 
are quoting s 

catalogue wil 


specially low prices just now. Our 
tell you all about our tools—sent 


SEBASTIAN LATHE Co., 


117-119 CULVERT ST., CINCINNATI, OHIO. 





BORING AND TURNING MILLS. 


87, 54 and 62-Inch Swing, with Two Regular Heads, 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Offica 86 LIBERTY STREET. 


BRIDCEPORT, CONN. 








the railways. The suit is brought under 
the anti-trust law of 1890, and is undoubt- 
edly brought in answer to a strong feeling 
against the Southern Pacific monopoly. The 
fact that it is brought just at this time is 
considered significant. 

=> -—__—_——_- 

A writer in the Rutlroad (Gazette, who 
signs himself ‘‘Land Lubber,” is given a 
leading position in which to tell what he 
does not know about the engines of Western 
river boats. He says: 

A cam motion to operate the valves is 
the universal practice. The valves are set 
when the engines are built, and are not 
changed till worn out. The valves are 
generally set so that steam will be admitted 
to the cylinder when the piston has moved 
about 12 inches on the return stroke. The 
necessity for this, as explained by a marine 
engineer, is ‘‘so that in starting we can make 
her smarter by raising the cam.” It is 
often necessary to raise the cam by hand to 
have her start at all. When the cam is 
raised, steam is admitted at the beginning 
of the stroke. If the cam were secured in 
the higher position for the go-ahead, it 
would be so much the worse for the back- 
ing position. It is very uncommon to find 
an engine on these boats that is not using 
steam at boiler pressure throughout # or { 
of the stroke, and exhausting the steam at 
: pressure of about 100 pounds per square 
nch. 


Comment on the foregoing would be 
quite superfluous. 
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The sugar trust has just been fined $200 
in Boston for some sort of crooked work. 
It is thought it will continue in business, 
notwithstanding. 





> 
The sections of large fly-wheels are held 
together by bolts, keys, links and analo- 
gous means, and should be regularly in 
spected to see that none of the fastenings 
are loose. In one instance a wheel 25 feet in 
diameter with a peripheral velocity of 5,283 








feet per minute, run for some years quite 
open to inspection. It was then closely 
boxed in, and in about a year went to pieces, 
doing considerable damage to the mill, but, 
fortunately, injuring no one. It was al- 
ways believed that the accident was caused 
from some of the fastenings getting loose. 




















At Rockingham, N. C., the Midway Cotton-mil] 
is erecting an addition to its plant. 

The McColl (S. C.) Manufacturing Co. will add 
new machinery to its plant shortly. 

The Johnson, Rand & Caruthers Shoe Co. has 
been organized in Memphis, Tenn. 

The Perfection Shoe Co. has been organized at 
Portland, Me , with $10,000 capital. 

E. W. Gilfillan, of Sheffield, Ala., will establish a 
wood-working plant at Pine Bluff, Ark. 

The Lindel) Railroad Company, of St. Louis, Mo., 
will erect a $16,000 electric-power plant. 

The Keene Machine Co. has been incorporated at 
Dallas, Tex., by M. W. Kane and others. 

J. M Burrows is interested in an electric-light 
plant to be established at Hawkinsville, Ga. 

The Morton Tin Plate Co., Cambridge, 0O., 
been formed with a capital stock of $100,000. 

Barriclough & Berkenstein will establish a 
woolen and shirt waist factory at Fostoria, O. 


has 


The Laconia (N. H) Car Company will at once 
rebuild the recently burned portion of its plant. 

The Pittsburgh Wire Works, at Braddock, Pa., 
are now running in all departments, double turn. 

The work of converting the Bessemer (Ala.) 
rolling mill into a steel plant has been commenced. 

A new set of machinery, cards, spinning, etce., is 
to be placed in the new Riverside Mill, Lebanon, 
N. H. 

The Portland, Me., Wringer Co. has been organ- 
ized to make wringers, etc., with $100,000 capital 
stock. 


The Oakland Paper Co., of Manchester, Conn., 
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SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


Sore REPRESENTATIVES IN THE UntTED Srares. 


B.M. TFT ONSBS w& CO., 


BOSTON: 11 & i3 Oliver St., 


NEW YORK: (43 Liberty St: 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. , 
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THE GAS ENGINE, 


History and Practical Working, 
By DUCGALD CLERK. 
With over 100 engravings. 12mo, cloth. $2.00. 


JOHN WILEY & SONS, NEW YORK. 
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is building an addition of brick 40x60 feet, three 
stories. 

The Lalance and Grosjean Co. will shortly add 
a large tin-plate plant to its rolling-mill at Harris- 
burg, Pa. 

The scale for the Bay View Works of the Illinois 
Steel Company has been signed and 600 men re- 
sumed work. 

The Oakland Paper-mill, at Manchester, Conn., 
is being enlarged by an addition 40x60 feet, three 
stories high. 

A building is being erected in Foxboro, Mass., 
for the Van Choate Electric It will include a 
lamp factory. 


Co. 


The Witherell Shoe Co. is to establish a factory 
at Whitefield, N. H., the citizens pledge $5,000 to 
the enterprise. 
new concern in 
incorporators, Emil 


The Anti-slip Horse Shoe Co. is a 
New York; capital, $100,000 ; 
Rinke and others. 

W.& D. Mogey, Bayonne, N. J., issue a catalogue 
of astronomical telescopes and photographic lenses 
made at their works. 

General 
recently 


It is stated that the tube shop at the 
Electric Works, Schenectady, N. Y., 
burned, will be rebuilt. 

The Electric Boiler Co. 
Rochester, N. Y.; capital, 
J. H. Howe and William T. 


formed in 
incorporators, 


has been 
$50,600 ; 
Bassett. 

The Harrisburg (Pa.) Roliing-mi!l Company has 
notified its puddlers that their wages will be in- 
creased from $2 50 to $ per ton. 


g9 75 


De.40 

It is reported that the Howard-Harrison Iron 
Co., Bessemer, Ala., will double the capacity of 
its general foundry and machine shop. 

The Ellicott Electric Heating Co., capital $25,000, 
has been formed in Buffalo, N, Y., to manufacture 
machinery, generators, motors, lamps, ete. 

The Samuel Winslow Skate Manufacturing Co., 
Worcester, Mass., is to erect anew power house 
66 feet long by 40 feet wide, with a monitor roof. 

Enlargements will be made to the plow factory 
of J. 1. Wells & Sons, at Jackson, Tenn., so that 
agricultural implements of all kinds will be made. 

The new cruiser ‘* Minneapolis” 
throughout with the Foster 
made by the Foster Engineering Co., 


is equipped 
pressure regulator, 
of Newark, 


N. J. 
The plant of the American Optical Co., of South- 
bridge, Mass,, is to be enlarged by the erection of 


a new engine and boiler house of brick, and a new 
chimney. 
The new Howland Falls, Me., Pulp Co. mills will 





be built of brick and will be larger than the old 


plant. They will have a of 30 tons of 


pulp daily. 


capacity 


the Howard machine 
assured. They 
, foundry 40x40 feet, 


The erection of 
Bartow Fla., 
building 40x60 feet 


shop 15x15 feet. 


shops at 
will consist of 
blacksmith 


is 


A large steam saw-mill is to be built this sum- 
mer at West Cove, Me. The Gerrish Brothers. 
associated with J. H. Eveleth, of Greenville, will 
operate the mill. 

The Waterford Manufacturing Company, South 
Waterford, Me , have their chain factory nearly 
completed. A large part of the machinery is 
already in position. 

The Poppowitsch Electric Co. will locate in Al- 
lingtown, Conn. Most of the stock of the company 
has been subscribed for in New York, and it said 
that about 500 men will be employed. 

The rolling-mill at Burlington, Ia., owned by 
Youngstown (O.) capitalists, has been sold to the 
Western Iron and Steel Company, of Tacoma, 
Wash., to which place it will be moved. 

The American Skewer of Jackson, Tenn., 
will commence work on its buildings at once. The 
main building is to be of brick, three stories high, 
60x171 feet, engine and boiler room, 37x50 feet, etc. 

The Buhl Stamping Co., Detroit, Mich., has is- 
sued a very neatly illustrated catalogue of tubular 
lanterns and lamp goods, supplemented with cans 
and other articles manufactured by the company. 
Ind,, 


Co., 


Dean Bros., Indianapolis, are getting the 


new machinery into their new shops, on First 
street and the Big Four tracks, and expect to 


begin operations in the new works early in Aug- 
ust. 

The Rice & Sargent Engine Co. has been incor 
porated in Providence, R.I., to manufacture steam 
engines and other machinery. The officers are: 
R. A. Robertson, president; Z. Chafee, vice-presi- 


dent; John W. Sargent, secretary, and Richard 
H. Rice, treasurer. 
W. C. Dewey, of Palmer, Mass., has sold the 


wire-mill property to Hermann Bauman and Jacob 
Mueller, of New York. The property consists of a 
large mill, and 35 acres of land. Work has been 
commenced, and it is thought that the plant will 
soon be in full operation. 

Extensive improvements are being made in the 
plant of the McCullough Iron Company, at North 


East, near Wilmington, Del. Several oil-burning 
furnaces are being put in, and a tank to hold 


25,000 gallons isin the course of construction for 

the purpose of supplying the oil to the furnaces. 
The Windsor Locks (Conn.) Steel Company is ad- 

vertising its mill and other property forsa'te. A 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 








FiTcHBURG Macuine W orks, 
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48-inch Engine Lathe. 


ENGINE LATHE 


FITCHBURC, 
MASS. 





ROBERTSON 
THOMPSON 





$85.00 for an 
ial, and the best designs. 


Cocks and 2 


SHOULD 
PAY 


Indicator when you can get either of these for 
$40.00, packed in finest cases, finest Workmanship, finest mater- 


Send for c ire ular of Reducing Wheels, Planimeters, Three-Way 
5 other high grade specialties 
HINE & ROBERTSON CO., 

61 Cortlandt St., New York. 






IMPROVED 
Straight Line 
$40.00 





PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE *& CO., 





163 & 165 Washington St., NEW YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir 
culars, the whole covering eve 'y branch of Science applied 
to the Arts, sent free and Tre 6 0 postage to any one in any 
part of the world who will furnish hi dress. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table. 








Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 


queted 116 in. or 24 in. 
No Screws to Monkey 
with. Powerful, Quick, 
Accurate, Write for 
circular 


The Fox Machine Go., 
325 .N. Front St., 
/ Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 





put into the mill during the two years previous to 
last 


agents. 


large amount of new material and appliances was 
October, when the breaking of a large fly 
wheel wrecked a portion of the works. The com- 
pany was soon after put into a receiver's hands. 

The Sebastian Lathe Co., Cincinnati, O., has is- 
sued a new and enlarged catalogue of machinery, 
tools and supplies, including engine and 
lathes which they manufacture, and machinists’ 
tools and supplies generally, for which they 
The catalogue is freely illustrated. 


speed 
are 


An Eastern branch office of the Harrison Safety 

Boiler Works has been established at No. 19 Pearl 
street, Boston, Mass., Sumner B. Merrick in charge. 
Inquiries addressed to this office for information 
and estimates on any of the company’s specialties 
will receive the same attention that they would if 
addressed to the general office. 
The Cochrane Separator is the title of a new cir- 
cular issued by the Harrison Boiler Works, Phila- 
delphia, Pa. The Cochrane separator isa device 
for separating water from steam before the latter 
reaches the engine,the object of doing so being 
well understood by engineers. Incidentally, 
as well as water is separated from the steam 

Chandler & Taylor, Indianapolis, Ind., recently 
received anjorder for the boiler, tanks, ete., for a 
50-ton plant that Mr. Eugene Berkley, of this 
ci‘y, is to erect in Terre Haute for the Vigo Ice and 
Cold Storage Company. By the terms of the con. 
tract the plant must be ready to manufacture 
ice in thirty days from date of receiving the 
order. 


oil 


ice 


The M. Rumely Company, Indianapolis, Ind., 
manufacturers of engines and threshers, which a 
few months ago purchased the ground on the 
northwest corner of Georgia and Tennessee streets, 
will in a short time tear down the old frame build- 
ing and erect a handsome building. Indianapolis 


has now become the company’s most important 
distributing point. 
The Shefiler Bridge Company, Pittsburgh, con 


tracts to build a rolling-mill 292x142 feet for the 
Logan Iron and Steel Company, at Burnham, Pa.; 
wheel shop, machine and producer shops and 
power house for the Standard Steel Works, at 
Burnham, Pa., and for an extension to the open- 
hearth building of the Lukens Iron and Steel Com 









pany, at Coatesville, Pa., which will be 100x105 feet 
in size. 

catalegue, F. 
manufacturers of pumps and hay 
‘While trade and re- 
unsatisfactory, run full 


In calling attention 
E. Myers & Bro., 
write us: 
sults have 


to a 200-page 


tools, conditions 


been we have 


force,and unless present strike shuts off supply 
and outlet entirely, we will continue to run 
through the entire year. We consider this a com 


pliment and substantial evidence 
pumps 
trade reputation that is substantial.” 


that the Myers 
and hay tools possess merit and have a 

The Berlin Iron Bridge Co., of East Berlin, Conn., 
have rec. ived the contract for a new electric light 
and power station forthe Bradford Electric Light 
and Power Co., at Bradford, Pa. The building 
65 feet wide and 160 feet long, with brick side 
walls, the roof being of iron, covered with the 
Berlin Lron Bridge Company's patent anti conden- 
sation corrugated iron roof covering. When com- 
pleted, this will be one of the finest and most com 
plete stations in western Pennsylvania, and also so 
constructed as to fire proof, there 
being no woodwork about the building to take fire. 


is 


be absolutely 


The directors of the Rome (N.Y.) Locomotive and 
Machine Works have elected the following officers : 
President, Thomas H. Stryker; 
William B. Isham; secretary 
ward Comstock; executive 
Stryker, Comstock and Isham. The work of 
building the planned portion of the company’s 
buildings progressing satisfactorily and will 
probably completed this fatlh Meantime the 
company is turning out different classes of machine 
work, being also prepared to do locomotive build- 
ing and repairing if there shall prove to bea de- 
mand for that class of work 


vice president, 
and treasurer, Ed- 
committee, Messrs. 
re- 


is 


be 


The A. T. Atherton Machine Co. and William H. 
Goldsmith, Pawtucket, R. 1., have disposed of 
all their interest in and to the patent granted to 
William H. Goldsmith for metallic drawing rolls, 
to the Pawtucket Metallic Drawing Roll Co., 
which is a new corporation lately organized in 
Pawtucket, under the laws of the State of Rhode 
Island. This company making special 
for manufacturing patent drawing 
rolls, and as soon as completed they will be ina 
condition to put their rolls upon the market. The 


of 


is now 


tools these 





Amateur’s Size. 
Taking anything from 
# to 1 inch inclusive. 
| (Cae Po 
Patented Dec. 25, 1877 

IF YOU WILL TRY THIS TOOL YOU 


These goods are for sale by CHAS. CHURCHILL & CO.. L 





- W. LECOUNT, SOUTH NO 
SPECIAL MAN DRELS FOR SPECIAL JOBS MADE TO ORDER, 


LECOUNT’S NEW EXPANDING MANDREL. 


Machinict’s Size, 


No, PRICE. 
ras te - Pato 1 in. $10 
Berean © 4g** 14 
: ee iy wg ap 
4 (with screws) 2 af; * @ 
5 ee eae 
WILL NOT REGRET THE EXPENSR. 
RWALK, NN. 


’t’'d. 21 Cross St., London, England. 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 








“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, ete. 





LA 


Scroll Saws, 


HE 


Catalogue 


Cireular ree 
Saws, Lathes of all our 
Mortisers. Machinery. 














Seneca Falls Mfg.Co.,687 Water St., Seneca Falls,N.Y 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN 8T., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 







TOOLS, 
DRILLS, 
DIES, &c. 











Bees 


PROVIDE 


large machine tools. 


shops which have tools smaller than our 








WCVVVVVese 


WTVeVesetssesse 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 


NCE, R. I. 


Orders are solicited for machine work requiring accurate workmanship and 
Our equipment is probably superior to that of any shop in 
New England, employed chiefly for contracts or general jobbing. 
as large orders receive careful attention, and we are prepared to assist machine 


Small, as well 


own. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and C he ap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NeW YORK. 


CONNERSVILLE, IND. 
Chicago Office: 1405-10 MANHATTAN BUILDING. 


$s. TOWNSEND, (en. Agt.Y 163 & 165 Washington St., 


COOKE & C0., Selling Agts.) 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. ; 











WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and 8S Liberty St. 


BOSTON, 70 Kilby St 
PHILADELPHIA, 
CLEVEL —" 24 South Water St. 
HICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, k ighth and St. Charles Sis. 


607 Arch St. 











14 


AMERICAN 


MACHINIST 


JuLty 26, 1894 








company now have a number of orders on hand, 


and expect to do a large business in this line. 

» Indiana Bicycle Company 
Company, Indianapolis, 
months of this year 


The proprietors of the 
and of the Central Cycle 
Ind., state that the first six 
they manufactured more bicycles than 
ever before ina like The Indiana Bicycle 
Company last Thursday turned out the ten thou 
sandth bicycle manufactured since January 1, 1894, 
and have had no trouble in disposing of their entire 
output. The Central Cycle Company has worked 
30 more men than ever before, 
cent. more bicycles than in the first six months of 
1893. In both cases a number of men were laid off 
on Saturday night, as the busy season with bicycle 
manufacturers ends with July 1st. but this year has 
run alittle ionger than usual. No effort will be 
made to push things until September Ist, then both 
will resume business with a full The Indi- 
ana Bicycle Company is building quite an addition 
to its already extensive plant. 


and sold 


period. 


and has sold 25 per 


force. 


Smith & Wesson have given tothe Union Metallic 
Cartridge Company, of Bridgeport, Conn., the sole 
right to manufacture the self lubricating bullet, on 
which Smith & Wesson have patents for a term of 
17 years. The invention, which was made by D. B. 
Wesson, was first patented a year ago, and within 
the past few months about 400,000 of the bullets 
have been made at the Smith & Wesson works for 
the foreign and domestic trade. The reason for 
the transfer of the manufacturing from Springfield 
to the Bridgeport Company is on account of the 
sup rior facilities the Union Metallic Cartridge 
Company for making the bullets. A 
royalty will be paid Smith & Wesson from the 
sale, and the manufacture of the bullets will be 
actively pushed. At first bullets for Smith & 
Wesson revolvers will be made, but an extension 
of the plant is contemplated, in which the same 
kind of sel -lubricating bullets will be made for 
rifles and larger arms. 


possesses 


It isnowa very generally conceded point that 
the seasoning of lamber by the progressive “ fan’ 
system of dry kilns is the most efficient and econ 
omical. Very large kilns of this sort are no longer 
uncommon. I+ is seldom in very large dryers that 
anything but a three-quarter housing fan is em 
ployed. With this style of fan the horizontal type 


of engine is used for driving same, and is readily 
accessible for oiling and repairs on account of the 
lower scro}l of the fan being underground, bring- 
ing the engine down low. The Menasha Wooden 
Ware Co., Menasha, Wis., who employ in their 
plant over a dozen dryers, find it impossible to in- 
stall a three-quarter fan for the reason 
that their kilns for the most part are located on 
spiles driven into low marshy groung; in fact, 
close up to the water’s ecge, in order to facilitate 
handling the green timber. The st full hous- 
ing fanever employed fora lumber dry kiln was 
purchased by them of the Buffalo Forge Co., Buf- 
N. Y., about three months ago. The fan 
stands 150 incbes in height, and is supplied witha 
direct-acting 10x10 evlinder engine, the working 
parts being entirely inclosed. A heater containing 
14,600 lineal feet of one-inch pipe is uséd in con- 
junction with the fan. Although this en 
gine runs continuously, and upon a foundation 
anything but solid, highly satisfactory results are 
ebtained. The Menasha Wooden Ware Co. have 
just ordered of the Buffalo Forge Co. a duplicate 
of tbe above plant, in which they state as follows: 
‘*From the fact of our giving you a {uither order. 
you can imagine that we are pretty well pleased 
with the apparatus that we now have.’ The ap- 
paratus referred to is the first Buffa'o kiln in- 
stalled in their works, although they have been 
using the ‘‘fan’’ system for a number of years. 


housing 


large 


falo. 


above 








Machinists’ Supplies and Iron. 


New York, July 21, 1894. 
Iron—American Pig—We quote standard brands, 
$12.50 to $13 for No. 1; $11 to $12 for No. 2. 
Southern brands, $1150 to $12.25 for No. 1; $10.50 
to $11 for No. 2; $10 to $10 25 1or No. 3; $10.50 to 
$11 for No. 1 sott; = $10. 25 to eal for No.2 
soft. Foundry No. 4, $9.75 to $10 2 
Antimony—We quote a os Sd¢e. 
son’s, 944c. to 10c.; Hallett’s, 8.25¢ 
U.S. French Star, 10c. 
Lard Oil—We quote 4bdc. 
quantity. 
Copper 


“hh 8%ec.; Cook- 
.to 8.50c¢ ; and 
to 57c., according to 


Lake 
Casting 


The market 
Copver at 9l4ec.; probably 
is held at S5¢c. to &.70e. 

Lead—The market is firm, with a fair demand 
for spot at 3.50e. August and September lead can 
be bought cheaper, at 3.10c. to 3 45e. 

Spelter--The market is unsettled. There are 
scarcely any buyers. Western Spelter is quoted 
at 3.124ce. to 3.15¢. 


is dull. We quote 
less will buy. 








EBSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Eng. 

5 Neuve Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





Lathes, Planers, Drills, Shapers 


Boiler Tools, Steam Hammers, ete. 


Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 
IRON PLANERS. | ENGINE LATHES, 


in. x 8 ft. Wheeler. x 6 ft. Phila. 

4° Lathe & Morse, 6 Blaisdell. 

4° Blaisdell, 6° Reed, 

5° New Haven 6 * New Haven. 

7 N.Y. 8. Eng. Co 8 Putnam 

0“ Pease 10 ** Fitchburg 

7“ Hewes & Phillips. 10 °° Bement 

12° Putnam. 
* Prentiss, Taper. 
* Hewes & Phillips. 

* Old Style ‘cheap 
* Ferris & Miles 
* Hewes & Phillips 
* Lincoln 


HAMMERS. 


. Helve, 
Steam, 


8 * Pease 
24 “ Heavy Pattern. 
SHAPERS. 
in. Stroke Gould. 
“ Hendey 
Gould & Eber. 
Triple Geared 
DRILLS, 
25 in. Swing Prentice, complete. | 
2° Prentice Friction 
36 °* Cinti, complete Drop with Lifter, Farrel 
48 “ Old Style. Y'd'y’s Make 
i dri 86 . co te. 7. " 
Radial Drill, 86 in. complete BOLLER TOOLS, 


«hee nai lt 


ee ee 


Bradley, Up'g't 
Ferris & Miles, 


MACHINERY BARGAINS. 


+ in. x5 ft. Eng 
Table 14  -_ ° 

§ 6and 8 ft. Eng. L athe, 
5 6,7 and loft Kr ng ‘ 
67 i 

5,6, 7, 8and 10ft. * 
10 and 13), ft 


10 in, Post Drill. 
10° * Auto. Feed to 
for Butt Drilling. 
, 2and 3Spindle Sensitive with 
and without Power Feed. 
2,3 and ¢ Spindle Gang Drills. 
20 24, 26, 28, 30 and 44 in 
Win. Swing Post Driil 
> ft. Arm Radial Drill. 
12 in. Stroke, 16in. x 16in Crank 26 “* 10% 
Planer, 32 16 
16in. x 4 ft. Planer i) ‘ 4 
» | ie Poy a ae 
and 8 4 
5 Sand 10 
” ‘ 


Lathe 


16 and 24 


7 in. ‘oats Head Driv 
ing Wheel Lathe 

Bement Car Axle Lathe, 
14 & Zin, Bolt Cutter Schenk’s, 
7 Spd’; Nut Tapper, Dunel. 
Shaper. 2 Spd'l Profiler, No. 1P. & V 
10 in, Stroke Slotter No. 1,2 and 2‘ Screw Ae ths 
Hyd. Rivetting Machine PLé& 

* Crane, Both Al No.1 Lincoln Pattern Miller. 
Punch and Shear Hand Millers, Serew 


5 ‘ 
24 and 26 in, Stroke 


12, 16 


Tin—The 
delivery 19c. 


market is weak. For spot and July 
is asked, and 18.90c. bid, 








* WANTED * 
-e- 
a he 

** Situation and Help” Advertisements only inseried 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Wanted—Situation by first-class pattern maker. 
Address B.. AMERICAN MACHINIST. 


Technical draftsman, with shop exp , good ref- 
erences, will go out of town for ste t, aaa 
E. L., 34138 Third Avenue, New York, 


_Designer and draftsman with technical educa 
tion and experience in sbop and drafting room, 
wants position. Box 119, AMERICAN MACHINIST. 


Anexp'd millwright foreman, good draftsman 
ab'e to handle men and turn out work quickly, 
wishes to change bis position. B.A., Am. MAcH 


_ Situation wanted as chief cost and time clerk. 
in factory employing about 1-0 men, to introduce 
piecework system. Box 125, AMERICAN MACHINIST. 


Foundry engineer, German, 
prac. & theor. eaucate 
iron foundry: A1 refs. 


10 years’ experience; 
i, desires a position in an 
Box 123, Am. MACHINIST. 


A mechanical engineer with experience in de- 
signing fine machinery end special tools tor re- 
ducing the cost of manufacture, is open for an en- 
gagement. Box 124, AMERICAN MACHINIST. 


Position as assistant supt. or foreman, by exp’d 
energetic man, well up in milling machine prac- 
tice, use of jigs and fixtures; can handle men to 
best advantage; best refs. A. F., Am. MACHINIST. 





Warted—First class millwright draftsman, with 
good education; one experienced practically at 
mill machine work preferred. Address with ref- 
erences, stating age. nationality and salary ex 
pected, ** Draftsman,” care AM. MACHINIST. 


Wanted—By a millwright & machine concern in 
large Ohio kiver city. foreman for machine shop 
working from 4 to 8 men; only those with experi 
ence and ability to handle men and turn out work 
ebeaply and rapidly need apply; Northern men pre- 
ferred. Address, with particulars, or o ge. 
nationality and ‘experience, Foreman, care of 
AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS + 

Advertisements will be-inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week’s issue. Answers addressed to our care witli 
be Forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Ke ile y Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Sale—Secon‘4-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J 


Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 


For Sale—Tools and macbinery for light manu- 
facturing. Address Machinery, Elgin, III 


Do you want a picture of the famous Locomotive 
©9997”? Send 50 cents for our fine copper plate 
transparent picture (14x28), showing all parts inside 
and oufside, all named and numbered, on satin 
gloss paper, for framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’ way, N.Y. 





AMERICAN GAS FURNACE CO., 


te GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





DETROIT TWIST DRILL Co., DETROIT, MICH., U.S. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Endorsed by Practical Mechanics Everywhere, 





Send for Catalogue. 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. DRILL PRESSES. 
“ ae 10 in. Slate, 1 Spindle. 
. ap bec 10 ** 3 Spindle, Slate. 
‘ Blaisdel No 1 2 Spindle, Garvin. 
* Fitchburg, 7 
Perkins. 
: Hy ot : ed 20 in. Barnes 
> ie Sees 20 “ Blaisde!. 
New Haven 04 + ‘ 
Pease 2 
oe el 5 ft. Niles Radial, 
"ae : 7ft. Alfred Box Universal Radial. 
9 ft. Holly Mfg. Co., Radial 
oe REW MACHINES, 
1 Garvin. 
5 Brown & Sharpe. 
TL pe 2 Garvin. 
PLANE Rs. x ** 2 Warner & Swasey. 
in. x 4 ft. L. W. Pond. % Windsor Machine Co, 
c Whitcomb. | « 9 ‘6 Pratt & Whitney. 
x 10 ft. Pease 3 Garvin. 
r 16 in. x 5 ft. 
28in.x 7 ft. New Haven. | 1g * 
SHAPERS. 


in. Juengst Crank. 


13 in. x 
.* 


15 ** 
16 ¢ 


| id “ 


2% 
‘3 
3 

1. 


SSaerean 


* Bullard, 
* Fifield. 

Blaisdel, N 
* Old Style. : 


Perrerrr remo nrmon a tre 


SE ng me tS bs 





Flather & Co, 
x 6 ‘** Hendey Mche. Co, 
MIL LING MACHINES. 


No. 2 Garvin, Hand, 


Plate Planer 
Lot of Miscellaneou 
Latest List. 


Machi 


Slotters, 
Mill and Cutter Grinders 
et Send for 


nery, Engines 


GEO. PLACE MACHINE 6O., 


* Wood and Light Traverse 


= ad 
Jue ngst Crank 
* Putnam Traverse Head, 
DRILL PRESSES, 
10 in, Milliken Bench. 
10 * Gardam Sensitive. 


Also, a large number of other machines. 


Power 
ow “ 
: Universal. 
5 Brainerd, Stan'd Univ. 


2 Garvin, Lineoln. 
Rack Feed. 


' Garvin Heavy Slab Miller. 


> list 


The ‘Eclipse’ Drill, Tool and Graver Sharpener. 


The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fine edge. Itcan be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
almost instantly. 

Vrice, Size A $175 
paid on receipt of price. 


EZRA F. BOWMAN & CO, 


22 K. Chestnut St., Lancaster, Pa, 


BRASS-WORKING TOOLS. 


sent post 











BARDONS 
& OLIVER 


Cleveland, 


Write for complete 


145 BROADWAY and 86 LIBERTY ST. 
511 and 613 WEST 13th STREET, 


NEW YORK. 


BLES COT eee 


Ww. & D.MOGEY. 
451" ST. BAYONNE Nu. 


+ ceatakenee Offices: 

MILLING MACHINES. | gos, 6, 8 and 10% ft. 

B. &S No.6. Plain Boiler Shears, 30in. gap. 

Brainerd No, 15, Universal. Flange Clamps. 6 ft 

Garvin No.3 Bk. Gears auto. fd, Bement late Planer, 16 ft. 

Upright and Hor. Mills. 4 ED son 7. 

Bement No. 2 Hor., B. & D. MISCELLANEOUS. 

Bement Cyl. Borer, Standard Acme, 3% in, Bolt Cutter, 
Slotters 10 and 18 in. Stroke. 


Putnam Tool Grinder 
Screw Machine, 2 in. hole. 


and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also 51 North 7th St., Philadelphia, Pa. 


Warehouse: 


= WHINE. 
PRICES ON APPLICATION. * 





SCREW MACHINES. 
BLAKE & JOHNSON, 


WATERBURY, CONN. 


LS. 
oa Builders or WIRE FORMING MACHINES 











size 

Upright B. & T. Mill, 38 in 
Pond Upright B. and T. Mill 6 ft. 
B. & 8S. Upright Turret Borer. Hand Jib Crane, * Cheap.” 


J. J. McCABE, 


E. P, BULLARD’s |(4 Dey St., 
NEW YORK. 


N, ¥.Mach’y Warerooms. 





With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desir 


(2 Bicycle and Labor Saving Machinery a Specialty. 


STEEL BALLS 


For all Anti-Friction 
Purposes. 


cam Did you ever 


have any occasion to measure 
anything accurate 


RIGHT «2U IOCkK 


FOR MY CATAI 
E.G. SMITH, - - 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WW. Y. 
Chicago Office, 100 W. Washington Street, 


Columbia, Pa. 


BULLDOZERS. 


Justice Hammers, 

Steam Hammers, 

Drop Hammers, Crank & Friction, 
Eyebolt Machines, 

Hydraulic Tire Setters, 

Taper Rolling Machines. 


WILLIAMS, WHITE & CO., 


MOLINE, ILL. 


MENTION AMERICAN MACHINIST IN WRITING, 








~ 
a 
a 
Z 


Md 
. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 


— 
= 
i) 
= 
= 


al 


_ 
= 


é 


PRESSES, DIES, 
PUNCHES. 
DROP HAMMERS, 
SHEARS AND 





a 
~ 
~_ 
= 
RN 
0. 


The STILES & PARKER PRESS C 


SEND FOR 
CATALOGUE, 




















Juty 26, 1894 


AMBRICAN 


MACHINIST 








THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
1 0:0. 1 8, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 


ay, 










T. Shriver & Co 933 East Seth St 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orin part 





by Electricity. 











New Complete Illustrated Catalogue—Free. 


Norton Emery WHEEL Co., 
WORCESTER, 


MASS. 








Send for Circulars 
and References. 





Driven Either by Rope or Bett, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES. TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 













SEND FOR CATALOCUE. 


2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA, 








SJANesviLle > 








PUNCHING «° SHEARING MACHINERY 
“= ° BOILER MAKERS ROLLS. 2% 


New Doty Manuracturine © 


<= W Ons Q. 



























E, HARRINGTON, 
SON & CO, Ine. 


1515 Penna. Ave., PHILA., PA. 


2, 
(3) G 
Yen, 


TRAVELING 


CRANES 


Capacity 20,000 Ibs. 


SEND FOR 
CATALOGUE OF 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY POINT. 





“ PRACTICAL 


By J. G. A. MEYER. 


the American Machinist, containing 
this valuable series of articles, has | 
been so great, that, notwithstand- | 


articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception 
of two or three issues,and orders can 
DRAWIN 99 | hereafter be filled by the set only. _ 

7 | A number of engineering schools 

| are using these articles in lieu of a 
text book on this 

Ss . 
The demand for back numbers of | OP’) ochanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- | 


of papers is exhausted. 


ADDRESS : 


important branch American Machinist, 
2038 BROADWAY, 


ing it has compelled us to issue | ada or Mexico for $5 00, postpaid, | 


apecial reprints of several of the! and toany foreign country for $7.00. ! 


NEW YORK. 





The Sample 
Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 









= Feed-Water 
Heater 


delivering water to 
the boiler at 210% 
Fahrenheit 

0 H. P. sold. 
Prices low Satis 
faction universal 


The National 

Pipe Bending 

Co. 
S2 River St. 
New Haven, (Ct 





SVOVVVSVSVSssessesessses 
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The HOGGSON & PETTIS MFG. 








Ask your nearest Dealer, or send to the 
Manufacturers for 


fi! . THE LATEST f~ 
se IMPROVED DRILL CHUCKS, Gers 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
ald ad Machines, and for Special 
work. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc. W. JORDAN 


4 Wayne St., 











|THE DE. WHITON MACHINE CO., 
‘iMat} yy |5 Oak Street, New London, Conn, U.S. A. 
CHUCK The National, Or, SELIG, SONNENTHAL & cO., | 
INDEPENDENT, | 865 Queen Victoria St., London, E. C., England. 
i UNIVERSAL, or 
> exe COMBINATION. 


ame) Est’d 1882. Easiest to 
BEAchange. Best finish. Reversible 
¥ Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipment. W. WHITLOCK, 
39Cortiandt St..N. ¥.— Works,Hoboken,N.J. 


WE LEAD, OTHERS FOLLOW. 


"Sweetland Combination Chuck, 


\ Reversible Jaws. Accurate, 
‘) Standard Independent,Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


CO., - New Haven, Coup. 


Strongest. 





‘ pat 


athe 


NEW SKINNER CHUCK. 


Catalogue, just published, will 
be sent to any interested parties on 
receipt of request for same. 

48 pages 


(ciucifuit.) THE SKINNER CHUCK CO., 


NEW BRIGHTON, CONN., U. S. A. 













Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


Nuts !! 


NOT “TO CRACK” 
“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 





C7QNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Fquipment Co., 
225 DEARBORN ST., CHICAGO. | HARVEY, 
New YORK OFFICE, 182 FRONT ST. Hut. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





















CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L.E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


Wie 
ag 
Neu 


results 
than any other 
System. Infor- 


better 


mation cheer- 





Special Sorews and Studs 
in Brass or Steel. 


_ Gear Cutting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate. 


SITTMANN & PITT, 


353 ADAMS ST. BROOKLYN, N. Y. 


ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals, Practical, all around, every-day 
Tools. Over 10,000 already in use. Two hundred working in J. A Fay & 
Egan Co.'s Shops 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 











Lathe and 
Planer 
Tool 












MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., WSs 
Y 7-78 Edgewood Ave, - CHICAGO, ILL, ‘SuaE 
SEND FOR CIRCULARS. 


HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, p< oe 
PACKINGS, ACCUMULATORS. 

SEND FOR CATALOGUE D. * 


The W.&§. Hydraulic Machinery Works, : 


WATSON & STILLMAN, Proprietors, 


Hydraulic Screw Punch, 204, 206, 208 and 210 East 43d Street. 
NEW YORK. 


1893, 





rccoes 








Hydraulic Cup Packings. 












AMERICAN 


MACHINIST 
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AMERICAN WATCH TOOL CO. 





LATEST IMPROVEMENTS, 
NEW STYLE. 






NEW PRICES, 


AS GROWING RAPIDLYin FAVOR 











The Highest Award at the W World’ 8 Columbian Exposition. 
The most useful tool 


in any shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 





The Van Norman Universal Bench Lathe. 


With attachments, com 
prises in one machine: 
LATHE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


NEW BENGH DRILL. 


Flat Belt, fag and Pinion Feed. 
te for Circular.) 
DAMOUR&L IT TLE 








THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


| Absolutely 
| Accurate. 


S. M. BALZER, 


| Manufacturer of Count- 
ing and Measuring 
Machines. 


129 Worth Street 
NEW YORK. 






















(DALE, 204 E. 43d St., New York. 


ay 





INGS 
YMAN‘ ig DON 


CESTE 
MAS eal, , 





we 





CHUCKING LATHES 


ow”, 2’. 2", 


and 26” 


” 


20 


22", 30”, 37". 


Friction Head. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





SENT HER IN DECATUR FOR $2.00. 





A first-class Center Indicator, also a first-class Outside or Inside 
Indicator combined in one tool, Just what every machinist or tool- 


maker wants and ought to have Write for circular. 


J. T, SLOCOMB & co., Providence, R. }. 


MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE ORO STAMP WX) 

123 CHAMPLAIN ST. 
CLEVELAND. OA/O. 

SEND FOR PRICE LIST NO. 4e 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, mape 
or size. By means of the 
improved upper guide 
bar, the tool is held 
rigid insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
ofcut. Forrapid work 

.and exact duplication 
y= of same this machine 
= has no equal. Send for 

illustrated catalogue 
contetatedr new rule for Standard Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt.. Toledo, Ohio. 


IF YOU ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP L LIFTERS ° 


END FOR CATALOGUE 
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The Springfield 15°’ and 20 ’ Crank Shaver. 
Ltiirirtrs Bite tis tit Lt Ay 
PPPS TTTTeEETTLELTeLititereceeetecetateeates sees et ees 


swiveled, 


Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and 
ner Rapid. Write us. 


at erga 


600 





IN USE! 


Second Largest Builders in the U. 


and 20 Crank Shapers 


Stroke adjustable while running. 
Stroke always positive. The vise is 
and centres furnished. 





S. of 





: 
4 
: 








SPRINGFIELD MACHINE TOOL C 
SPRINGFIELD, OHIO. 


se esesessissssssussssssssssissses] 


Co., 








: 
: 
: 
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TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


= Metal-Working Machinery 
IN NEW YORK, 
Write for Complete List, Catalogue and Prices. 


LAIGHT AND GANAL STS., 
NEW YORK. 


Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 














NO. 2 TURRET LATHE. 


THE GARVIN MACHINE 0, 
ATTENTION. egane’ Can 


NGINE LATHES, 
WE SHALL HEREAFTER HAVE A FULL 


—— AND —— 
LINE OF OUR OWN MACHINE TOOLS, ee eae . 
CONSTANTLY IN STOCK, AT THE WARE. 92”, 80" and 120 


ROOMS OF RADIAL DRILLS. 


Dawson & Coodwin, 
Dietz, Schumacher & CO., 


57 S, Canal St. 
Cincinnati, Ohio, U.S. A. 


CHICAGO, ILL. 


STUART'S PATENT COMPRESSION waner COUPLING. 


NO & KEY” SEATING. 
SLIPPINC. 


CHEAPES. in MARKET, also the 
SIMPLEST and BEST. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 














FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 
LATHES, 
Pel 4 SCREW MACHINES, 

1 Saew Muti, Back Gare, 4” Bolov Semi. PLANERS AND SHAPERS. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock 1s nearly exhausted. Price, unbound, $3.00 per 








volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1893 are now carried in stock. Only complete volumes furnished prior to 1893. 


AMERICAN MACHINIST, 203 Broadway, New York. 


Lruand, Fauvcowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MIGH. 

















MANUFACTURERS OF 


Universal and Plain Grinding Machines. 


These machines have been improved from time 
to time and have been much simplified and are 
most desirable in every particular. We guarantee 
them and a trial will convince the unprejudiced. 

SEND FOR CATALOCUE. 

England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. C. 

France and Belgium; Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 


LANDIS S BROS,, WAYNESBORO, PA, 








No. 3 UNIVERSAL GRINDER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stoc ale Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













—|F. E. REED CO., 


| Worcester, — € 





MANUFACTURE 


ENGINE LATHES |, 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, ! 1! Liberty St., New York. 
60 South Canal St., Chicago. 


NEW HAVER MANUF’G CO., 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 








W. C. YOUNG MFG. .. 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








can be made to produce in a given time. 
will do better nor more than ours. 
ascertain just what it'll do. 


A JULver’s PRorFit 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 














Wa 











HAND LATHES. 
“SUINVId “SSHLVT 





SRLS CONANT CO BOSTON 


a 


nest Machine Tool Co.. 


Successor to LATHE & MORSE TOOL C0. 
WORCESTER, MASS., U.S.A. 





Engineering Courses for Special Students. 


The Bromfield-Pearson Technical School, 
of Tufts College, offers exceptional opportu- 
nities to students who wish to pursue a two 
years course who 


in Engineering or may 


to fit for the Engineering Courses of 


desire 


the college in one year. For information 
ipply to 
GARDNER C, ANTHONY, Dean, 
Tufts College, Mass. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 





eee hie BROS., Worcester, Mass. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Drills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship plate and 
bridge work, Special Drilling Ma 
chinery. 

Engine Lathes from 11 to 21-inch 
swing, any length of bed, with sin- 
gle or double back-geared heads 
and anystyle of rest, with or with- 
out taper attachment. SEND FOR 
CATALOGUE. 


Foreige Agents: CHAS. CHURCHILL 
& (0.,L't'd, London, Eng. 5 SCHU- 
CHARDT & SCRUTTE, 59-61 Span 
dauerstrasse. Berlin, Germany ; 
ADPHE JANSSENS, 16 Place de la 
Republique, Paris, France, 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 





20''-21’' Drill. 





Department of Science and Technology. 


The two years’ day course in machine work, gives 
thorough preparation for practical work. Tuition, 
$30.00 per term of six months. Evening classes meet 
on Monday, Wednesday and Friday, for course of six 
months, beginning September 24. Tuition, $15.00. 
Tools and materials furnished without extra charge 
B. Pratt, Sec’y. 





For further particulars, address F. 





We have 


per cent.” 





RADIAL DAILLING AND TAPPING MACHINES. 


UNSOLICITED 


just received word from one customer, 
‘Your tapping attachment is a saving of over 80 


If you are interested we can do likewise for you. 


» BICKFORD DRILL AND TOOL CO. | 


3 Pike Street, Cincinnati, Ohio. 


MILLING MACHINES. 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL 60., 
MILWAUKEE, WIS. 








33 HARTFORD ST. BOSTON,MASS. 
SEND FOR 1894 CATALOGUE 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. L. MARK. 


PIPE CUTTING & TAU MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 















a "hanits 
a 2 in. diameter, 

24 in. long. 

2 BY 24 FLAT TURRET LATHE 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET WACHIINERY, 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
\Hartness System.) 


SEND FOR CATALOG. 





SEND FOR CATALOGUE . . 


PURDUE UNIVERSITY, 


Courses in Mechanical Engineering, Civil eat 
neering, Electrical Engineering. 
Fine Shops and Extensive Laboratories for Advanced 
Experimental Work. 
Address, Secretary PURDUE UNIVERSITY, 
TUITION FREE, LA FAYETTE, IND. 


American Standard Gauge & Tool Work, 


WILMINGTON, DEL 


SHELL 
Mista <= HANES 


JAMES - “TAYLOR & co. 
Send for New Pamphiet, 








P P. BLAISDELL & CO., 


Manufacturers of 





WORCESTER, MASS. ” ad 


Cu TING 


OFF 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 
SEND FOR CATALOCUE. 


STER MACHINE SCREW CO. 

















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





INSTRUCTION MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 





4000 STUDENTS. 





W.D. FORBES & CO., 


1300 HUDSON STREET, 


HOBOKEN, N. J. 


FINE MACHINE WORK OF ALL 





KINDS WITHIN THE RANCE OF OUR 





TOOLS IS DESIRED. 








> UPRIGHT DRILLS. 


Thoroughly 













made, quick to 
operate, stiff and powerful, great 
capacity. Built for service. Best 
drill in the market for all around 
purposes, All sizes from 21 in. to 36 
In. inclusive. For sale by leading ma. 
chine tool dealers. 
Hypr Park. Mass. 
J. E. Snyper, Esq., Worcester, Mass 
Dear Sir :—\n regard to the 28in, Up 


right Drill of your make that we have hal 


in use for about three years would say that 

it has given us entire satisfaction, of whic! 

the fact that we have just placed’ an ord 

with you for a duplicate tool, may be " 
& sidered a sufficient as ong e 


Yours very 
BR + AED 
CHINE 


J. E. SNYDER, 


Worcester, Mass., - U. $8. A. 


MILLING MA- 





THE AURORA TOOL WORKS, Aurora, Ind. 





Builders of Upright and Radial Drills. 


FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 








S56 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
ZATCHET DRILLS, RATCHET DIE STOCKS AND 


BARNES’ WATER EMERY 
U> TOOL GRINDER 


, Has no pumps, no valves, No 
: piping required to sup- 
ply it with water, Al 
ways ready for use. 
Simplest in construc 
tion, most efficient in 
operation, Send for 
Catalogue and Prices. 


W. FG dohn Barnes Co, 


1995 RUBY ST., 


= = rockroro, Lt. 
ENGLISH AGENTS, 











CHAS. CHURCHILL & CO., 1 1p 
21 Cross ST... FiInssuRY LONDON 2 c.. ENG. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


Fes. MACHINE TOOLS 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 






BUFFALO STEAM PUMP CO., NO. TONAWANDA, N. Y. 


For all 
services, 


STEAM PUMPS, 


INDEPENDENT CONDENSERS, 








VACUUM PUMPS, POWER PUMPS. 


- WAREROOMS. 
Water-Works Machinery .,. ccccs . eer: cw, 


DEWITT W. SMITH, No. 15 N. 7th St., Philadelphia, Pa 

A. BALDWIN & CO., New Orleans, La. 

JAS. B. CLOW & SON, Lake and Franklin Sts., Chi- 
cago, Ill. 










pendent Engines. 
Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO. aution-- 


HAMILTON, OHIO. 
When buying 7ao/s be 











DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 








—__—=———_ 
a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGeR PUMP. 


” JEANESVILLE IRON 


JEANESVILLE, LUZERNE CO., PA., 


apapsaeaeet ry ———— 
a6 Se aS, 


WORKS, 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PUMPS, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 





sure that the name 





L. S, STARRETT, 
ATHOL, MASS. 











is engraved or 
stamped on them. 


9090000000000 


STARRETT’'S TOOLS ARE WARRANTED. 





LOWVILLE 


PU 


For Boiler 
Feeding, 
Elevator 

Work, 

Pulp Mills, & 










IRON WORKS CO., towyyte 


MANUFACTURERS OF 


and 

other 
purposes, 
4 Send for 
f Circular. 








SEND FOR CATALOGUE. 


90000006 0060000000 


3 ADJUSTABLE HOLDERS 


INCANDESCENT LAMPS. 
J Ocwuire co. WORCESTER, ass 


*> SEND FOR CIRCULARS. 


OPEN 


es ese 


ee he he he hp bh bp be bh be hh he he hb be hb be be he hp he hy he bt 
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BELT. STEAM AND ELECTRICALLY DRIVEN 
POWER PUNCHES AND SHEARS. 


DETRICK & HARVEY 


SPLICE BAR PUNCH. | 





| eA 




















MACHINE 60., 


Manufacturers, 


Baltimore, Md. 






SIDE 


| 
J corrinaLeicrton® svRAcusEN.Y 3 
EH rhe eT 


MACHINISTS’ SCALES, 


[Patou 
eases 





PATENT END GRADUATION. 


Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 








PLANERS. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tec) 
ench Wood- 
Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich, 
STOCKS, NEAVE & CO., 
Manchester, England. 





SEA 


Too. Co. 












for all 
workers, 






OL, a 


% Ae may 


4 Catalogue Free. /, 

















‘CATALOGUE OF OVER 300 





PAGES SENT ON AP- 





- , 
LINE IN THE WORLD. 












TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S ‘‘U.S,"" PATENTS. 


For RIVETING, BENDING, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


Supplied in Great Britain to all H. M. Dockyards, The 


Fairfield Shipbuilding Company, J. & G. Tho »ymson, 
Penn’s, Maudslay’s and all the Railway Companies on 
the Continent -Krupp’ s, Gruson’s, and all the German 
Dockyards and Railways, to Bak iwin’s, Altoona, Roan- 
oke and Scranton Loco-s sho »ps, and the le ading ship 
builders and Bridge-builders throughout the world. 


LICENSEES AND MANUFACTURERS: 
FIELDING & PLATT, Gloucester, England. 
Apply TWEDDELL'S SYSTEM, Limited, 

14 Delahay Street, - Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 











Gomme a | 





’ aa \ : 
Ith as 


HWW 


We have in stock for immediate delivery, one Traverse Shaper, 20 in. 
stroke by 60 in. traverse of head, and one 30 in. stroke by 72 in. traverse of 
head. We will sell these two machines at greatly reduced prices, if sold 
within the next 60 days. We also have in stock 15 1n., 24 in., and 25 in. 
Pillar Shapers. We also have for immediate delivery, 14 in., 16 in and 18 
in. Hendey-Norton Lathes, and have 20 in, and 3o in. in the works. Send 
for Illustrated Catalogue. 


Agents: CHARLES CHURCHILL & CO., Ltd., London, England. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 





TORRINCTON, 


MANUFACTURERS OF 


Improved Pillar and Traverse Shapers, 


THE HENDEY MACHINE CO., 


= cold 
mt 


F THE HENDEY-NORTON ENGINE LATHES, 


CONN., 


—AND— 
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THE 2 Slee AUTOMATIC CUT-OFF ENGINES, 
FF Slow Speed, Medium Speed 
. and High 7 = 


Simple, Compound, and Tripls Expansion 
Engines, High Pressure Boilers, 


J} Complete Steam Power Plants of 
. » Highest Attainable Effi- 
ciency, Address 


ee” Buckeye Engine Co. 
No. 26 Franklin Ave,, 












SALEM, 0. 
ALBANY STEAM TR P CO., ALBANY, N.Y. 
RETURN : AUTOMATIC 
STSPECIAL STEAM PUMPS 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


im Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
; OR GASOLINE. 








Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


= The Almond Coupling 


A NEW quarter turn 
= motion to replace 
= quarter turn belts and 
= bevel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 









w ESER GAS & GASOLINE ENGINE. 
Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
™ A boy starts it, requires only a 
im few minutes’ attentio m a day. 
my Guaranteed cost of running 1 
cent per hour per H. P rite 
J forcatalogue. Address No.414 
‘southwest Benlevard. 


AS A 
GASOLINE ENGINE co. 
Kansas City, Mo. 


aor Ts?" STEAM ENGINES 
. 12 to 100 Horse Power 


Every Eugiue » Adapted to Heavy, 
tested under 4 & Continuous W ork. 
full me SUITABLE 


“i Tubular & Firebox 
BOILERS 


on Sane: bed — 


CHAN DLER ‘& TAYLOR co. INDIANAPOLIS, .ND 


=— sll CONE CO. |= 


ae HANGING AND STANDING 
CONES, 


So) MADEIN ALL SIZES. 
Thousands in use trans- 

mitting from 1 to 50H. P. For 

information address, 


No. 85 WATER STREET: 






























BOSTON, MASS. 





JUST ISSUED. 


“USES OF COMPRESSED AIR,” 


By 


ADDISON C. 


RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 
This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 


readably written and beautifully printed upon heavy plate i aper 


the publishers, the Republic Press, 14 Lafayette P 
Sons, of N. Y. 


; Damreil, Upbam & Co. (The O.d Corner B« ok Store ), Boston, 


Price, piwik cy ir mae if Order of 
The V an Nostrand Co.;G. P. Putnam's 
Mass.; Re th Clarke & 


lace, N. \ 


Co., Cine innati, Ohio; The American News Co., and any book-seller. 








pT HOPPES Live-Steam Feed-Water Puruier 


Guaranteed to Prevent Scale in Boilers 
a Using any kind of water 


Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 


Send for Cataiogue D- SPRINGFIELD, OHIO 





AGHINER 


For Reducing and Pointing Wire, 





RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 








ESPECIALLY ADAPTED TO POINTING WIRE | 3 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


_ BUGO BILGRAM, 
SS Misccrrt 
rene sos. 









Pa. 








LONERGAN’S SPECIALTIES 


. Oil Cups for all Purposes. 
Safety Valves, Gheck Valves, Water Relief Valves, etc. 
‘* Clipper” Injectors, and other Steam Appliances. 


, 244 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


J. E. LONERGAN & CO. 


Sight Feed Lubricators, Pop 








GINE 


ys (: DRY STEAM. 





F Mean’ s Centrifugal 
Steam Separator. 
For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete. 
Face Ser arator as close to engine 
he steam taking a spiral 
ads causes 


reads 
n by centrifugal 





CEYSTONE ENGINE i MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


MOFFET PORTABLE DRILL. 













Weighs 42 It d 
UNSURPASSED Stilts from 36 10 
ASA 2 inches diam- 
REAMER. onal 
— Runs with Steam 
Will work in any , —or— 
position. 7, Compressed Air. 


Manufactured by 


Hs, 1.G-TIMOLAT, 





Send r, Gal 


89 & 91 8. Fifth Ave., 
NEW YORK. 










a. 


MANUFACTURERS . 
OF IMPROVED ~~; Nie gaia 
CORLISS STEAM ENGINES @N 

IN pure VARIErY™ : 


[omecere Ponte 


FRICK COMPANY, 


ECLIPSE. CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


a5) ENGINES 


*) WESTON ENCINE a ” 
PAINTED POST, N. 

















WAY 28 BORO, 







(Tandem Compound.) 


WESTON 


AND 





AUTOMATIC 
ILIGItI a 


REPRESENTATIVES. 





Julian Scho MV Co. 126 Libe erty St., N. ¥. A 

=, Se aes Sore oe chine y Go.,Scranton,Pa, 

COMPLETE POWER PLANTS ieene | Oa aa 
H, M. Sciple ° 3a & Ar sh Sts Phila, Pa. 





AMES IRON WORKS, ° 1 
ORR & SEMBOWER, 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


— andD— 


ht) HOISTING ENCINES, 


VERTICAL AND HORIZONTAL BOILERS, 


38 Cortlandt Stree at, ey ow Ve hig i 
18 South Canal Street, Chic . Tih. 
1H olive or Street Ro. oston Ma 

Ps Arch Stree et Philadelphia, Pa. 














- = = WRITE FOR CATALOGUE AND PRICES, 
116 Liberty St.. NEW YORK. Factory at READING, PA. 42 S, Clinton St., CHICAGO. 


a Gon ONDEREEE RO 


HANDSOME CATALOGUE ON 
THE CONOVER MFG.CO. 39 Cortuanor S.NY. 


LINK-DELT ENGINEERING CO. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 






























Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 























Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, = 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 


SS P MINUTES. HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
eer 





A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


Plans fur- 
nished for transmitting 
Power by 


Estimates and 





Friction Clutch Couplings. é a aaa has 
STEAM SIRENS, ! a . — VERTICAL 
So ee Se SHAFTING. 
{7 Dey St., New York Also for Erecting same, 
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TO OUR PATRONS. 


ProvipEnce, R. I., June 30, 1894. 
Our works will be closed from August 6 to August 18, in- 
clusive, for annual vacation and repairs. Please bear this in 
mind in connection with any orders you have in contemplation. 
The office will be kept open as usual, and all orders will be 
promptly filled for Machinery or Tools described in our Cata- 
logues, and usually kept in stock. 


Yours truly, 


Brown & Sharpe Mfg. Co. 
Darling, Brown & Sharpe. 








HAMILTON, 
OHIO. 


THE NILES TOOL WORKS oo. 


ne 
NO. 1 PLATE PLANER, COMPOUND REST 


MACHINE ‘TOOLS. 


NEW YORK, BOSTON, 





CHICAGO, PHILADELPHIA, PITTSBURGH. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


PLANERS 


MANUFACTURED BY 


The G. A. GRAY CoO., 


477-483 Sveamore St., CINCINNATI, O. 
New Yorw« Store, 121 LIBERTY STREET, 


Second-Hand Machinery. 


GEAR CUTTERS. 
G & E. 
G. & E. 





TRADE 


JEN KING 


JENKINS STANDARD PACK(i 


JENKINS 


Bal 








SPUR-Geared and 


SPIRAL-Geared, 
25 SIZES. 





DRILL 
1 16” Lever. 


PRESSES. 
1 86" spur, rebuilt. 
1 36” full, rebuilt. 


1 836” full. 


G. M. Co. 


1 80’ Hand feed. G. M. Co, 
Brainard. 


PLANERS MISCELLANEOUS. 


1 24’ x 24” x 5 ft. G. Bros. 


1 26” x 26’ x 8 ft. 


1 Davis Key-Seat Cutter. Perfect order 


G. &E 1 Morse Twist Drill Grinder. ae 


SHAPERS. 1 Double Action Power Press. 


1 18° Whitworth motion. 
1'20” G. & E. 


V-Slide Foot Presses 


1 No. 3 Baker Blower, with Engine Bed. 


Address, GOULD & EBERHARDT, Newark, W. J. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN .,U.S.A. 


Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast-iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
= hubs, pulleys and gears; for finishing keys and joints for 
~ gas fixtures, air cocks, electric apparatus, and for turning 
forming, and threading irregular pieces of circular cross 
iin section, in brass, iron and steel. 


New York Warerooms: 136-138 Liberty St. Western Branch: 98 Washington St., Chicago, Ill. 


MAGAZINE SCREW DRIVER 


Billings’ Patent March 15, 1892. 
Four stzes of screw drivers tn one 
handle. A handy tool for sports- 
men, the household and incandescent 

light wring. 

Length when closed 3% inches. 
THE BILLINGS & SPENCER Co., 
HARTFORD, CONN., U. S.A. 
Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—], BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


“dl HORIZONTAL 
Say, 


,BORING MILLS. 


o——— 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN INVEGTORS, 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 


INJECTORS 














= Es 
—— | 


























SWING. 


TO 50 IN. 


a\-"),. ; 
METROPOLITAN 
DOUBLE-TUBE 


MANUFACTURER wor 


ENGINE LaTHES 
on application. 
Lowell, Mass, U.S. A. 


17 


Awarded the high 
est reward and med- 
al for Metropolitan 
Automatic Inject- 
Metropolitan 


FROM 


SEND FOR 
CATALOGUE : 
Double Tube Stationary In- 


“6 
1893.’’ le jectors Metropolitan Double 
Tube Locomotive Injectors, and D, H. Injectors 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST.. NEW YORK. 


ors 


GEO. W. FIFIELD| 


Cuts, Photographs and Prices furnished 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES = 


AND real 
SPECIAL MACHINERY. el 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


a) .) 
= — (CA 
KS 8" DROP FORGINGS 
— WOOD WORKERS’ VISES — 





J. M. ALLEN, Presipent 

WM. B. FRANKLIN, Vice-Presipenr. 
F. B. ALLEN, Sgconp Vicr-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


00LS AT REDUCED PRICES. 


_ In order to reduce our stock, we offer 16’, 18’, 21’ and 24” engine lathes, 16’, 22’, 
24" and 27” planers, 10’, 12” and 15’ speed lathes, 15’ and 20” turret lathes, at a good 
discount from former prices. 


We also have a few 16’ and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


D U.M.CARPENTER 
PAWTUCKET.R. I. 
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PAT. DEC. 5, 1882, 
a Hl PAT. DEC. 4; 1888. 
| PAT. AUG, 25, 1885. 


—_—— 








Manufacturer 


APS & DIE 


Pn itiil nmr f 





